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A CUMPUTATIONAL SYSTEM FOR
AZRODYNAMIC DESIGN AND ANALYSILS OF
SUPERSONIC AIKCERAFT

PART 2 - USFP'S MANUAL

¥W. D. Middleton, J. L. Lundry, and R. G. Coleman
Boeing Commercial Airplane Company

1.0 SUMMAFY

An integratsd system of computer programs has keen developed for
“he desigr and aralysis of supersonic configurations.

The system corsists of an executive driver and s2ven basic
computer programs including a plot module, which are used to build
up *“he force coefficients of a selected configuration.
Docurentation of the system has been broken into 3 parts:

Part 1 - General Description and Theorestical Development
Part 2 - User's Marual
Part 3 - Computer Prograr Description

This part, the wuser's mranual, con*ains a description of the
system, an explanation c¢f its usage, the input definition; and
exanple output.

These three documents supersede NASA ccntractor reports CR-2520,
CF-2521, and CRK-2522 which described an earlier version of the
system.

Interactive grarhics for use with +the system are optional,
emgloying the NASA-LRC CKT display and associated software. A
description c¢f the interactive graphics portion 'of the system is
Jiven in Arperdix A.

The computer program is written in FORTRAN IV for a SCCPE or
XRONROS operating system and library file, It is designed for the
CDC 6000 series of computers and 1is overlay-structured. The
system requires approximately 1150005 central memory words and
uses eigh* peripheral disc files in addition +*o the input and
output files.







2.0 INTRODUCTION

A series of individual computer programs for design or analysis of
supersonic configurations has been linked together into a single
system. The system, because of built-in communication between the
programs, is substantially simpler +to dinput and- use than the
individual programs aoperating in a stand-alone mode. In addition,
a ccrmon gecmetry format, based on the NASA-LRC configuration
plotting program, has been adopted to standardize the input
requirements of the basic programs.

Interactive grarghics have been included in the system, *o display
or edit input and to permit monitoring and read-out of program
results. The graphics arrangement is tailcred specifically to the
NASA-ILKC CDC 250 cathode ray tube and associated software.
However, all graphics applications have been subroutined +to the
main rrcgrams and could be easily converted to a different
graghtics set-up.







3.0 DISCUSSION

A schematic of the design and analysis system is shown in figure
3.0-1. The system consists of an executive "driver" and seven
basic computer programs including a plot program and a geometry
input module, which are used to build up the fcrce ccefficients of
a selacted configuration as shown in figure 3.0-2. The system may
be used with or without interactive graphics.

The complete design and analysis system is a single overlaid
computer program, with the executive driver as the main overlay
and the bkasic programs as primary overlays. The basic programs
manigulate input (geometry module), draw a picture of the
configuration  (plot module), or rperform design or analysis
calculations,

Aercdynamic force coefficients for a selected configuration are
built up through superposition. The individual modules of the
system provide data for the force coefficient ruild-up as follows:

. Skin friction is computed using flat plate turbulent
theory.
» Wave drag is calculated from either rnear-field (surface

pressure integration) or far-field (supersonic area
rule) methods. The near-field method is used primarily
as an analysis tool, where detailed pressure
distritutions are of in+terest, The far-field method is
used for wave drag coefficient calculations and for
tuselage optimization according *o area rule concepts.

. Drag-due-to-1lift is computed from +the lift analysis
proagram, which breaks arbitrary wing/fuselage/canard/
nace2lles/horizontal tail configurations into a mosaic
of "Mach-bkcx!" rectilinear =2l1lements which are emplcyed
in linear theory solutions. A complementary wing design
and optimization program, also using the Mach-kox
approach, solves for the wing shape requiresd to support
an optimized pressure distribution at a specified flight
condition. '

3.1 System Communications

Communication between +the executive and the different basic
modules is performed by disc files and limited common block
stcrage.
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1) Input

All input to the basic modules is handled through the
cormon geometry module and its associa*ed interfaces.
A fundamental consideration in the setup of the system
has been that input to the basic mrodules would not be
changed by their incorporation into the overall system.
However, to minimize and simplify system input
requirements, a special geometry module has been created
to read all input, and then sort and structure the input
needs of the basic programs.

2) Program Sequencing

Program execution 1is ordered by means of special
identification cards, read 1in the executive, which
initiate a specific operation; for instance:

GEZM
This card instructs the executive to have the
geometry module read configuration geometry.

PL&OT _
This card orders a plot of the configuration to
be drawn, according to size and view requirements
which will be suppli=d.

SKFE
Compute skin friction for the configuration.

Other similar <cards control the other basic modules. The
configuration that is to be plotted, or analyzed, need not be the
complete configuration that has been input. Also, the geometry
defirition wmay bLe wupdated without complete replacement of the
gecretry ingput.

A sunmary of the executive control cards is given in Section 4.

For each basic rrogram, *here are some 1inputs that are not
geometry. {¢.9., BMach number, number of longitudinal cuts in
analysis, =2*c.) These inputs are given immediately after the
prograr calling card and are read in the proper interface routine
in the geometry module.

3) Program Answers

A limited -amount of common storage between the different
grogrars is us2d to preserve answers and +transfer data
between nmodules. The wing design module is the largest
single program in the system. Therefore, some common
blocks wus=d in the wing design program are carried also



in the executive level without increasing total system
size. These data blocks include:

Wing camber surface definition
Wing thickness pressures

Fuselage upwash kouyancy pressures
Nacelle pressure field

Asymmetric fuselage buoyancy field
{(non mid-wing configurations)

¢ 0 s 0 o

Another data block transfers the optimized fuselage area
distribution, based on wave drag considerations, to the
gecmetry module for upda*ing.

3.2 Geometry Moduls

The function of the geometry module is to read system geometry
input, wupdate it if «required, and arrange it as needed tor the
individual programs of the system. A schematic o0f the gecmetry
module is shown in figure 3.2-1, '

The gecometry module 1is accessad by the executive control cards
GE@M NEW (input new configuration) or GEOM (addition or
rerlacement cf componants). The geometry module is also called to
update the fuselage or wing camber surface definitions if the
executive cards FSUP or WGUP are read.

In addition, the geometry module is called by the executive as an
interrmrediate step 1n the execution of any of the basic programs.
This requires the proper interface routine to be entered, the
syster geometry to be put into the correct form for the program to
be ex=2cuted, and any special (non-geometric) data required to be
read. This is all stack=2d in the proper order, whereupon the
executive then calls +he basic program.

In crder to minimizs core storage raquirements of the input data,
both the basic system geometry and the +*ransferrad input (from the
geometry module to another prcgram) are stored on tape {or disk).
The kasic system geometry is presarved on a tape when the geometry
module is not in core, and +th2 input "stack" for a given program
is written on a tape to be read by the programs when called by the
executive., The input tape created by the geometry module +thus
merely replaces the usual input tape written from cards.

The format of tne system geometry input is the same as that of the
NASA-~LEC plot program (reference 2). There are some restrictions
({relative to the reference 2 input) in +the allowable numker of
input defining stations, however. The gecmetry format and limits
are given in section 4. Some optional geometry has also been
added. This includes provisions for fuselage perimeters to be
input {if needed by the skin friction program), and provisions for
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FIGURE 3.2-1.—SCHEMATIC OF GEOMETRY MODULE



wgin

wing camber surface input at planform spanwise stations other than
thcse specified for th=2 system geometry. This camber surface
definition, called WZ@RD, is data in the form normally generated
or used by the wing design and analysis programs. Also, nacelles
may ke 1located either in the 2 coordinate system of the basic
gecretry, or relative %o *the local wing surface, whichever is more
conveniasnt.

3.3 Plot

The plot module generates the necessary instructions for drawings
of the input configuration, either in hard-copy form (Cal Compg) or
on the cathode ray tube. Various view options are available. The
view cption and drawing size are controlled by program inputs.

The rlot rrogram was developed at NASA-LRC and has been
incorporated into the system with minimum change. Documantation
of the program is presented in referencs 2.

A *+ypical configuration drawing generated by th2 plot program is
shcwr in figure 3.3-1.

3.4 Skin Friction

Skin friction drag for a contiguration is computed by separating
the airplans into its components, then calculating wetted area and
the ccrresponding turbulent skin friction drag tor each component.
The wing, tail and/or canard (components which may have large
variations in chord length) are strip-integrated to obtain an
accurate average skin friction coefficiant, Skin friction
coefficients are computed from the method of referernce 1.

Flight conditions for skin friction calculations may bpbe input
either as Mach numbers/altitude, or Reynolds number per foot and
total rtemperature. TIf the user wishes to input wetted areas for
the different components, rather than have the program generate
the wetted areas from the system geometry, several special input
orticns are rrovided.

A schematic cf the skin friction program is shown in figure 3.4-1.

3.5 Far-Field wWave LCrag Program

This program ccmputes the =zero-lift wave drag of an arbitrary
configuration by means of the supersonic area rule. The program
was criginally developed at the Boeing Company, and has been
docurented (reference 3) and updated by NASA-LFC. The version of
the program used in the design and analysis system is that of LRC.

11
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FIGURE 3.3-1.—TYPICAL PLOT PROGRAM DRAWING
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The far-field wave drag program 1is extremely versatile, and
includes a fuselage area optimization feature which 1is very
useful. The fuseslage optimization is accomplished by requiring
the program to optimize the overall area distribution of wing-
nacelles-tail, etc., subject to a few fuselage area control points
or Mrestraints". The program then "fills-in" the non-restrained
fuselage area distribution in an optimum fashicn for minimum wave
drag.

In the dssign and analysis system, a fuselage area distribution
may be optimized by initially defining it in the basic geometry,
optimizing the definition in the far-field wave drag program, and
then transferring the optimized defirition to the geometry module
for use in further design or analysis cycles. The actual transfer
of the optimized fuselage geometry is performed by use of the
executive card FSUP, as described in Section 4.

3.6 Near-rield Wave Drag

The near-field wave drag program computes zero-~-lift +thickness
pressure distributions for an arbitrary wing-body-nacelle
conf iguration. The pressure distributions are integrated over the
.Cross-sectional areas of the configuration to obtain the resultant
drag force. This force may or may not correspond directly to the
drag computed by the far-field method, depending upon the degree
of ‘"transparency" specified for the near-field pressure
integrations.

By transparency is meant the assumgption of the far-field method
that pressure fields from all components '"pass through” and
interact with all other components, regardless of possible
physical barriers imposed by in-ketween components.

Typical pressure data from the near-field program is presented in
figure 3.6-1. A wave drag coefficient summary from the program is
shown in figure 3.6-2.

The near-field program has three principal uses:

1) As an analysis tool for studying the =zero-lift drag
forces associated with the interacting pressure fields
of different configuration components. 1In this respect,
the near-field program has an advantage over the <far-
field wave drag method in that there need be no
assumption of transgarency.

2) As a source of loads data for structural design and
analysis.
3) As & source of thickness pressure fields for use in the

pressure 1limiting opticns of the wing design and 1ift

14
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FIGURE 3.6-2.—TYPICAL WAVE DRAG COEFFICIENT SUMMARY
NEAR-FIELD PROGRAM (M =1.1)
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~analysis programs. (This option is described in section
3.7, but basically requires that the total surface.
pressure coefficient on the wing, i.e., thickness+1lif+,
cannot be less than some specified fractiocn of vacuum
pressure coefficient.)

If the wing thickness pressures are to be used by the
wing design or 1lift analysis programs 1in pressure
limiting options, then the near-field program must first
be run. Curing program execution, the thickness
pressures are loaded into a system common klock and are
then available where needed.

Nacelle _pressure _field options . - The near-field program allows
for up to 3 pairs of nacelles located .exterral to the wing-
fuselage (or 2 pairs plus a single nacelle at ¥Y=0). The nacelles
may ke either above or bzlow the wing (or both).

The nacelle pressure field is the pressure field imposed on the
surface of the wing by the racelles. 2 feature of the near-field
program is the choice of "wrap" or 'glance™ solutions for the
nacelle pressure field, as shown in figure 3.6-3. (The far-field
wave drag program uses essentially the "wrap' sclution).

Available experimental data do not make it clear whether a "wrap"
or Mglance" solution is more correct. Since the nacelle-on-wing
interference term is subkstantial, both solutions are available 1in
the program (ccntrolled by an input code) .

3.7 Wing Design and Lift Analysis

The wing design and 1lift analysis programs are separate lifting
surface rwrethocds which sclve the direct or inverse problem ot:
® Design - to defire +the wing camkser surface shape
required to produce a selectad 1lirting pressure
distributicn. The wing design program includes methods
for defining an optimum pressure distribution.

° Lift analysis - to d=fine the litting pressure
distrikution acting on a given wing camber surface
shape, and calculate the asscciated force coefficients.

The 1ift analysis program contains solutions for thes effect of
fuselage, nacelles, canard and/or horizorntal +ail, and wing

trailing edge flaps or ir.cremental wing twist. Using
superposition, the program soives for drag-due-to-lift, lift curve
slcpe, and pitchin mement characteristics of a given

configuration through a range c¢f angles of attack at a selected
Mach rumbear.

17



81

PRESSURES “"GLANCE” AWAY FROM WING AT ADJACENT
NACELLES

The nacelle pressure field and accompanyine shock waves ““glance”’
away from the wing when encountering adjacent nacelles. In
application, the nacelle generated pressure field is terminated on
encountering another nacelle.

PRESSURES “WRAP” AROUND ADJACENT NACELLE

The nacelle pressure fields and accompanying shock waves
“wrap'’ around adjacent nacelles. In application, the nacelle
generated pressure field is allowed to pass through another
nacelle as if it were transparent.

FIGURE 3.6-3.—NACELLE PRESSURE FIELD CONCEPTS



The wing design program is mor= limited in score, since it is used
tc sclve for the wing shape required to support a design pressure
distriktution at a specified flight conditiorn. The program also
contains, however, a number of op+tional features for identifying
the design pressure distribution. This is a demanding solution,
because it reguires that:

. Prag-due-to-1ift of the wing ke minimized at a given
toral 1lift, subject to an optional pitching moment
constraint.

. Constraints kLke applied to the design pressure

distribution -to provide physical realism.

. Effects of fuselage upwash, nacelle pressure £field,
etc., ke reflected in the design solution.

Wing Design and Optimization

Given a wing plarnform and flight conditicon, the wing desiqn
prcgram solves for an optimum (least drag) pressure distribution
and the corresponding wing shape, subject to sp=acified constraints
on:

° Total lift
. Pitching moment at zero lift
. Upper surtace pressure coefficiernt level and/or

streamwise gradient
o Ordinate at defined planform locations

Basically, the method of the wing design program is that of
references 4 and 5. For use in the integrated design and analysis
system, however, the program has been substantially expanded to
provide the following capability:

. Use of any combination (or all) of ten basic 1lifting
pressure loadings, in an optimum fashion.

. Op+ticnal imposition of pressure 1level and - pressure
gradient constraints on the wing upper surface, to
prevent occurrence of unrealistically low pressure

coefficients.
. Cptional consideration of three configuration-dependent

loadings (fuselage upwash and buoyancy, and nacelle
pressur=2 field).

19



Note:

At the design points denoted by circular symbols,

C

Pupper
surface

Z07¢C
Pvacuum

Wing thickness pressdres included

Two and three loading combinations are the
first two and first three loadings in Table 1

.0070

.0060

.0050

Drag-due-to-lift

.0040

.0030

-.02

20

Uniform loading and
nacelle buoyancy
loading

Flat wing

Uniform
loading

Two loadings and nacelle
buoyancy loading

/— Two loadings

Three-loading optimum

7
7 \ Optimum combination
of three-ioadings and
nacelle buoyancy
loading

— G - Nine-loading optimum

Optimum combination
of nine loadings and
nacelle buoyancy

A | 1 loading

.01 .02 .03 .04

Cmo

FIGURE 3.7-1.—EFFECT OF NUMBER OF LOADINGS ON WING DESIGN



. Optional consideration of three wing camber-induced
loadings which are proportional to the three
configuration-dependent loadings. This introduces
camber-related terms to modulate the configuration

" related loadings (Example: trailing edge reflex for
nacelle buoyancy loading).

. Optional identification of a small planform region
(e.g., trailing edge flap) for special incremental
loading.

. Optional constraints on camber surface ordinate at

specified planform locations.

The presentation of the wing design results, for selection of an
ortimum pressure distribution, is in the form of drag-due-to-1lift
versus zero-lift pitching moment (C_ . ). A typical presentation
is shown in figure 3.7-1, illustrating the effect of increasing
the number of design loadings and adding the nacelle-buoyancy
loading. Selecting a €}, and C_, combination for the wing defines
a corresponding pressure distribution which may then be used to
generate the associated wing camber surface shape. (The bucket
rlot is not used with ordinate constraints, however, and only the
sclution corresponding to the design point values of Cy, and ¢ is
printed.) : mo

Pressure_constraints. - The use of a large number of basic wing
loadings permits great flexikility in identifying a theoretically
optimum liftirg pressure distribution. Such an optimum may be
physically unrealistic, however. Linear th=2ory contains no
liritations on allowable surface pressures, e.d., "optimum?
pressure distributions may well involve upper surface pressure
coefficients lower than vacuum Cp. To avoid this possibility, a
pressure constraint formulation has been added to the solution.
This functions Lty limiting the total wing upper surface pressure
coefficient +to Dbe equal to or greater than an input Cp, and by
limiting the longitudinal gradient of this upper surfacs pressure
to ke less than or egual to an input gradient level.

By superposition, the total upper surface pressure coefficient is
the sum c¢f wing thickness pressure (from the near-field wave drag
program, as noted in Section 3.6), fuselage pressure field, and
the ugprer surface liftting pressure.

The <effect o0f constraining the allowable design pressure
distribu+tion for a basic wing planform {no fuselage) is
illustrated in figure 3.7-2. For a given planform and set of
locadings, +he program cycles *to find an optimum pressure
distribution (lieast drag) subject +t0O input constraint conditions.
First an optimun loading combination is found, then the
corresponding peak praessure level and gradient are 1located. If
either wviolate +the input limits, a new optimum loading is found

21



DESIGN POINT

M=27,C =.10 ARBITRARY REGION (REF)

1. Basic wing solution (no fuselage)

2. CP limit = .7 vacuum
: leve

3. Gradient limit set by maximum
obtained with optimum 3 load

solution
6k Flagged symbols are
. for solutions having
' same maximum wing
upper surface
pressure gradient
5
. \ _/ 3 'Oads
Cp »
C 2 B\
L ~—_
4+ e L 11 loads
3
2f
-
1 0 1 1 1 ] | 1
-.004 0 .004 .008 .012 .016 .020 .024
Cmo

FIGURE 3.7-2—FEFFECT OF PRESSURE CONSTRAINTS
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with a pressure constraint applied at the location of the maximum-
pressure violation. The new optimum is than examined, etc.
Gradient is everywhere satisfied before level is constrained, as
descriked in the theory document, volume 1.

The cyclic cperation continues until the wing pressure
distribution everywhere satisfies the pressure constraints. n
the example case shown, the effect of adding pressure constraints
shifts the drag minimum from the bucket plot level +to the level
indicated by the tlagged symbol.

It can occur that the input pressure gradient constraint cannot be
satisfi=d withir the other constraint Yrournds of Cmo, wing
thickness pressures and/or 2 constraints. In this case, the
program automatically increases the 1input acceptable gradient
level by 20 percent and tries again. This process will continue
until the gradient 1level is satisfied. No similar ortion is
arrlied to the pressure level constraint, however; if pressure
level carnot be satisfied, the program halts.

A further discussicn of pressure constraint application is given
on page 29.

Loading definitions. - A +tabulation of the pressure 1loadings
available within the design program is given in Table I on page 2k,

The configuration dependent loadings may bke used both as a
superimposed, independent effect arnd also as a definition of a
loading which may be varied (by wing camber) in the optimization
prccess.

. As an independent effect, the configuration-derendent
loading acts uron the wing in the optimization process,
but cannot be varied (loadings 15-17).

) As a 1loading definition (12-14), a configuration-
dependent loading produced by wing camber may be
introduced in addition to its independent effect. The

optimization then could cancel the 1lift of the
independent effect with this camber-generated 1loading,
if that were the optimum solution.

A configuration-dependent loading may not be used as the source of
a variable loading without also wusing it as an independent
icading. -

Fuselage_ip wing_design_solution. ~ The fuselage may be included
in the wing design solution by input of fuselage geometry and
specifying a side~of-fuselage semi-span station. The resulting
sclution 1is then split into two parts: the wing part (outbcard of
side-cf-fuselage station) with loading definitions as described
previously, and the "fuselage" part (inboard of side-of-fuselage
staticon). Loadings inboard of the side-of-fuselage station are of
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TABLE |
DESCRIPTION OF WING LOADING TERMS

Loading
Number Definition
1. Uniform
2. Proportional to x, the distance from the leading edge
3. Proportional to y, the distance from the wing centerline
4, Proportional to y2
5. Proportional to x2
6. Proportional to x{c - x), where ¢ is local chord
7. Proportional to x2 {(1.5¢ -x)
8. Proportional to 2 (1 + 15 3;—)_0'5
9. Proportional to {1.05 c-x)o'5
10. Elliptical spanwise, proportional to V(1 - y/%)
11. Proportional to x, the distance from the leading edge of an
arbitrarily defined region
12. A camber-induced loading proportional to the body bouyancy
loading
13. A camber-induced loading proportiona) to the body upwash loading
14. A camber-induced loading proportional to the nacelle buoyancy
loading
15. The body bouyancy loading
16. The body upwash loading
17. The nacelle buoyancy loading



the "carry-over"” type, and are dependent functions of the loadings
outkcard of the side-of-fuselage.

Drag of the "fuselage" part is calculated by applying the carry-
over loadings to the fuselage camberline. The outboard, or wing,
part is handled as for the wing alone. case, with integrations
begirning at the side-of-fuselage. The wing-fuselage solution
" thus reflects the interdependence of wing and fuselage
contributions to the wing design optimization.

There are several considerations of importance in the
wing/fuselage solution:

. Wing paneling (internal definition of wing geometry) may
regquire a slight shift in +the input side-of-fuselage
station. This 1is accomplished automatically in the
program and an explanatory note is printed.

. The fuselage attitude and wing camberline at *the side-
of-fuselage must approximately align for the drag
integrations to be valid. Experience has shown that it
is necessary for & constraints to be applied to the wing
camberline at the side-of-fuselage for. this to occur.
(Z)COnstraints are discussed in more detail on page
33).

. For convenience, the fuselage attitude (relative to the
basic geometry definition) in both the 1lift analysis
program {to generate upwash loading) and the wing design
program can be changed withcocut revising the basic
geometry. (In the lift analysis moudule, this is done by
a special application of the prassure limiting option.
Set FLIMIT=1.0, an appropriate value of vacuum fraction
VACFR, and increment the fuselage angle of attack in
TLALP) .

Inclusion of the fuselage in the wing design solution is
illustrated in figure 3.7-3. 1In the example case shown, the wing
camberline at the side-cf-fuselage was constrained at the four
lccations 1indicated. A bucket plot is not produced when %
constraints are used; however, t+he eff=ct o¢f adding pressure
constraints to the solution is illustrated by the symbols on the
drag~-due-to-1ift versus Cmo plot.

Use_cf configuration-dependent _loadings. - An example of +the
inclusion of a configuration-dependent loading is illustrated ir
figure 3.7-4, showing "reflexing® of the wing due +to nacelle
influences. The wing +trailing edge is bent upward locally, or
reflexed, to take advantage of positive pressure coefficients from
the nacelle pressure field.
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Design Conditions:
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FIGURE 3.7-3—WING DESIGN OPTIMIZATION WITH FUSELAGE AND Z CONSTRAINTS
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The loadings due to the fuselage include both 1lift caused by the
fuselage upwash field and also 1lift due to asymmetric distribution
of fuselage volume akove and belcw the wing (non mid-wing
arrargement) .

As a special <case, the asymmetric fuselage buoyancy loading
{(numker 15), <can be used even 1if its net 1lift is zero; this
feature permits the inclusion of fuselage thickness pressures in
the rpressure 1lirpiting case for a mid-wing arrangement. However,
if the fuselage buoyancy lift is zero, the wing camber loading
propcrticnal to the fuselage buoyancy loading (number 12) cannot
be used, since it would cause the optimizaticon solution to fail.

Optirization of the wing design considering influence of the
fuselage upwash field is performed iteratively, using both the
wing design and 1lift analysis modules. A fuselage shape and
incidence is first assumed, the upwash field and corresponding
lcading 1is calculated by the analysis program, and the design
solution is performed. Because the resulting wing shape probably
differs from the shape used in the ini+tial upwash solution, the
upwash loading is incorrect. It may be desirakle to then rerun
the wing d=sign solution and/or alter the fuselage angle of
attack. A representative program executive card seguence would
be:

Event Executive_card
Define fuselage GE®M
Calculate upwash ANIg (WHUP=1.0)
loading
Wing design solution WDEE
kecalculate upwash ANLZ (WHUP=1.0,
lcading with nrew TIF2C=3.0)

camrber surface
Wing desigr WDEZ

When the wing camber surface is finalized, it may be transferred
into the basic gecmetry by the executive control card WGUP. (With
interactive graphics attached, the design wing shape may also be
viewed and edited ketween design and analysis solutions).

Snall__planform__region oprion. - Since there may be small ragions
of ke wing (such as a <trailing edge flar). that could be
relatively highly 1locad=2d tc good advantage, a program option
allcws the definition of such a region and a correspording loading

{nc. 11 in Table I).
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An example of the use of the planform region ogption A is shown in-

figure 3.7-5. Inclusion of the region and loading 11 results in
a srall improvement in drag-due-to-lift, especially as Cmo is
increased. :

A condition imposed upon the planform region option is that the
regicn cannot be re-entrant in the spanwise direction, relative to
the forward end. The region is input starting at the most inboard
span station (which will be at the wing trailing edge), and
successive span stations must increase monotonically.

Loading 11 and the small planform regicn are only used in
combination with each other.

Ipput_considerations. - The wing design program principally
requires the specification of a set of loadings, a design point,
and the definition of four basic control parameters. The control
parameters (on card 7 of the design program ingut) govern the type
and extent of the solution.

The design point solution may be obtained with constraints on:

CL only

Ci, and Cpp

Ci, and upper surface pressure

Ci,sr Cporand upper surtface pressure

If ordinate constraints are specified, they are included with each
of these four types of solutionmns.

The four types of solutions are not completely independent. If
the C; and constraired rpressure solution is requested, then +the
program must first generate the C; only solution. Similarly, if
the Cr,, Cpos and constrained gressure solution is requested, then
the program must first generate the Cj and Cpp solution. Thus, if
the upper surface pressure ccrstraint condition is requested, the
prcgram performs the corresponding no pressure constraint solution
whether it was requested or not.

It 1is npot necessary to calculate +he camber surface shape
corresponding to a specific design point (1ift coefficient,
pitching moment coefficiant, constraint condition) in order to
oktain +*he drag-due-to-lift versus Cp, plot. 2Also, if the design
camber surface is reguested, it may be only printed out, or may be
also punched intc cards (for later irnput into the 1lift analysis
grcgram) .

Pressure__constraint application. - The constraints applied on the
pressure distribution of the wing upper surface are of two types.
Both pressure level and the longitudinal gradient of pressure can
be ccnstrained. This has been done because linear aerodyanmic

theory can produce pressure distributions (in terms of pressure
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coefficient) requiring pressure lower than vacuum on +the wing
upper surface; the first type of constraint can be used to
restrict pressure levels to more realistic values. High, positive
values of ¢r¢ressure gradient tend to procduce boundary layer
separation, and the second type of constraint offers a means of
control, Constraints on pressure gradient are also quite valuable
in ccntrolling wide variations of pressure level.

Pressure constraints of both types are specified by the user with
takles of acceptable values., The tabular format has been chosen
so that the values can be varied depending on planform location.
After a design solution has been obtained in terms of the
compcnent loading factors Ai’ the pressure level and gradient on
~the wing upper surface are compared with the acceptable values.
If either or toth types of conditions are violated, - the program
retains the planform locations ot the violations in order to apply
constraints.

When fpressure level violations are detected, the program computes
the level of lifting pressure coefficient at the critical planform
location which in combination with thickness pressure will produce
a wing urper surface pressure equal to the acceptable value. A
constrained 1lifting pressure coefficient set at 95% of the
allowable value is then imposed on subsequent soluticns for the
optirur combination of loadings.

When pressure 'gradient violations are detected, an acceptable
value of pressure gradient due to lifting pressure coefficients is
calculated at the critical planform location. Account is taken of
the gradient due to wing thickness pressures and any configuration
dependent loadings. A constrained gradient set at 75% of the
allowakle value is then imposed on subsequent optimizations.

The two factors (95% and 75%) have been applied to diminish a
tendency of the solution to vary slightly abkove the limiting value
in the 1immediate wvicinity of the constraint. This type of
behavior 1is most noticable for cases involving the configuration-
dependent loadings, which are specified by tables as a function of
planform 1location and are not necessarily smoothly varying
functions.

The application of constraints is cyclic. If the solution without
pressure constraints does not satisfy the pressure criteria, a
pressure constraint is imposed and a second solution 1is obtained
and tested. If the second solution does not satisfy the criteria,
a second pressure constraint 1is imposed, and a third solution
generated and tested, and so forth.

Constraints imposed early in this «cyclic fashion can become
unnecessary as later constraints are imposed. The solution
process includes logic to search for unnecessary constraints after
the second and subsequent cycles (the first constraint would not
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be arplied if it were not necessary). At each solution cycle, any
unnecessary constraints are removed, and the next cycle has fewer
pressure constraints. The constraint identified on the current
cycle as most critical 1is also deleted from the next solution
cycle; with fewer pressure constraints, it might no longer be the
most critical pressure location.

In surmary, the results of each solution cycle are tested in three

ways. First, the Lagrange multipliers of the solution
corresponding to the pressure constraints are tested. If any
constraints are unnecessary, they are removed, and another

sclution cycle is bequn. If all of the pressure constraints are
necessary, then the most critical pressure gradient is tested. 1If
it exceeds the allowable wvalue, another gradient constraint is
imposed, and another solution cycle is begun. If the solution
pressure gradient is satisfactory, then the most critical pressure
levzl is tested. If it exceeds the allowable value, another level
constraint is imposed, and another solution cycle is begun. 1If
the most critical pressure level is acceptable, the solution as a
whole is acceptable. Solution cycling continues until either an
acceptable solution is obtained (cycling stops), or until a limit
on the number of constraints is reached.

There are +two types of limits on the maximur number of pressure
constraints that can be imposed. One 1limit is impocsed by the
number of loadings used. The total number of constraints,
including thcse on lift, pitching moment, confiquration-dependent
loadings, ordinates, and pressure, can at most be egqual to the
number of loadings. This situation is undesirable for it leaves
no dagrees of freedom for drag minimization; consequently, a
program limit has been set so that two degrees of fresedom remain
free for drag minimization {for small numbers of loadings, this is
reduced to one).

The second limit imposed on the number of pressure constraints is
dictated by the number of loadings that are free to influence
longitudinal pressure gradient. A maximum of ten loadings does so
- loadings 2, 5-9, and 11-14., It has been thought desirable to
leave one degree of freedom for drag minimization for gradient
constraints. The numkber of permissitle gradient constraints is
reduced by one more whenever a constraint is imposed on Cpo Since
Cpqo Constraints are satisfied primarily by the same x-dependent
loadings used +o satisfy gradient criteria.

If the program reaches a 1limit on the number of pressure
constraints, it checks to see if gradient constraints have been
imposed, If one or more gradient constraints have been imposed,
the rrogram arbitrarily increases the gradient criterion takle by
20 rpercent, and begins anew with no pressure constraints. This
process is also cyclic and can be repeated up to 50 times before
halting with the solution produced by the last cycle.
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If nc pressure gradient constraints have been used, the program
stops cycling upon reaching either one of the two constraint
limits, and retains the last solution.

Oordinate constraints.- Linear theory produces wrinkles, or kinks,
in the computed camber surface aft of wing leading edge breaks.
This . is especially noticeable near the wing apex, or at the side-
of-fuselage station 1if there 1is a fuselage. As a result, %
ccnstraint provisions are provided in the wing design input.

As many as five ordinate constraints can be applied at arbitrary
locations on the wing planform, provided +hat each of the
constraints be on a camber-calculation line. The program tests
the span stations of the ordinate constraints and shifts them to
the nearest calculated camber line if they do not 1lie on one.
(This has been done to avoid difficulties with two-dimensional
interrolation near the side-of-fuselage).

The rrogram next checks constraint planform 1locations chordwise.
If any constraints are downstream of the trailing edge, they are
moved to the trailing edge. If any are ahead of the leading edge,
the case is stopped.

When crdinate ccnstraints are used, several cases should probably
be run. For the first case, both the maximum number of component
loadings being considered and the maximum number o©f ordinate
constraints being considered should ke used, and a RESTART deck
should be generated. Given RESTART capability (described on page
35), a reduced number of ordinate constraints may be imposed.
Any numpber of ordinate constraints can be deleted, starting with
the last one. {The ordinate constraint order cannot be changed,
however) . Cases without ordinate constraints can also be run from
a RESTART deck which includes the component loading ordinate data.

Giver. this logic, some thought should ke devoted to the order in
which ordinate constraints are applied. Difficulties possibly
requiring ordinate constraints sometimes arise at the c¢enterline
of a wing alone, ‘at the side-of~body wing station, and at wing
stations having substantial change of sweepr angle. One would be
tempted, for example, to impose ordinate constraints at, say, 65
percent, 35 percent, and 85 percent chord of the side-of-body wing
station, leaving two ordinate constraints free for use further
outbcard. It would then be feasible, using RESTART, to run a case
with one ordinate constraint at 65 percent chord on the side~of-
body station, another case with two ordinate ccnstraints at 65 and
35 percent, and so on.

The crdinate constraint capabkility has one cther important feature
with respect to RESTART capability. Although planform location of
ordinate constraints cannot be changed in a RESTART deck, the
constrained values of orxdinate can be changed from case o case.
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In general, ordinate constraints should be used sparingly, since
they compromise the rumber of comronent loadings available for
drag minimization.

Scluticn_cver-constraint. - There are six types of constraints

“hat can be impdsed on the wing design optimization. Constraints
can ke imposed on:

(1) Lift coefficient
{(2) Pitching moment coefficient at zero 1lift

{3) Body buoyancy, body upwash, and nacelle buoyancy
locadings

{4) Pressure gradient on the wing upper surface
(5 Pressure level on the wing upper sucface
(6) Camber (2) ordinates

It is certainly possible to specify an over-ccnstrained solution
-- 5 camber ordinate constraints for a case combining three
component loadings, for examrle. Consequently, a +test has been
placed in the first part of the optimization program OPTIMUM to
detect and correct this situation. The test first sums the number
Ot ccnstraints types (1), {2), (3), and {6) above. If the sum 1is
either greater than or equal to the rumber of component loadings,
the nmumber of ordinate constraints is reduced so that the sum 1is
one 1less +than the number of loadings. If the altered number of
.ordirate constraints is negative, the program halts; otherwise it
proceads norrmally.

Loading_ _selection. - The loading definitions used in the program
are tabulated on page 24, consisting of both analytically defined
and configuration - dependent type loadings. These may be input
in any order, subject to the condition that the camber-generating
version (12-14) of the configuration dependent loadings may not be
used without also using the corresponding configuration dependent

loading (15-17).

Experience with the wing design program has shown that
corbinations of the higher order X term loadings (i.e., the X term
loadings other than loading 2) tend to produce excessive twist or
waviness 1in the calculated camber surface unless constraints are
imposed on wing upper surface pressure level and gradient.

It is always good practice to run the wing alone with three basic
loadings (uniform + 1linear spanwise + 1linear chordwise) in
addition to any more sophisticated wing design case. Although the
three term case has little <capability for handling multiple
constraints, it serves as a check on the average pressure gradient

34



the wing can be designed to, in addition to providing a quick
arprcximation to the optimum wing shape.

Restart_cptiorn. - A "restart" option has been provided in the
program to minimize computer +time on runs involving the same
planform and Mach number. (i.e., different design points in terms
of Cy, v+ Cmo ordinate, or pressure constraints). The restart
option works as follows: For a given wing planform, Mach number,
and set of loadings, most of the computer time is wused in
calculating the force coefficients and interference coefficients
associated with all the component loadings. The calculations
involving the solution of an optimum combinaticn of loadings, with
or without constraints, are relatively quick. However, it may be
desirakle to 1look at a number of different optimization or
constrairnt solutions. Therefore, on successive cases involving
the same basic loadings, it is possible to bypass the component
lcadings solution and go directly to the optimization routines.
This is done by setting RESTART= -1. in the program input for
cases 2 and on. ’ '

If the prcgram cases. are to be input at a later time, the
conpcrent loadings data may be punched into cards (using
RESTART=1.) and read back 1in to the computer through use of
RESTART= 2. The RESTART=2. data deck includes, as well, the
definition of any configuration-dependent 1loadings that were
present in the wing design program at the time the data deck was
punchked.

RESTART=3.0 is a special provision in which ths restart data are
written onto a tape, which may later be reread in the wing design
program. This feature is useful in cases where the lift analysis
prcgram may be run between successive wing designs. (RESTART=3.0
actually functions much the same as RESTART= -1., hut RESTART= -1.
is in*endad for use on successive wing design cases without
exiting the wing design program).

The restart option also will work in the case of a decreased
nurber of loadings. E.g., if a maximum (17) loading case were
run, then the force and interference loading terms for all 1lesser
cormbinaticns .of loadings are available. Successive cases can then
be run with different 1loading combinations to check the design
sensitivity to certain loadings, without repeating the basic
loadings calculations. Any combination of loadings involving the
set used when the RESTART data were generated may be employed.
The number and the order of the 1loadings may be altered as
desired.

If the RESTART data deck 1is used, it 1is not necessary to

recalculate any configuration-dependent data (since +these are
preserved along with the basic wing loading data). With respect
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to the wing design solution that was possible at the time the
RESTART data were generated, the KESTART deck may be used for any
wing design hav1ng.

1) The same or fewer loadings {(order may vary)
2) The same or fewer ordinate constraints (order cannot
vary) . The wvalue of Z at these 1locations can be

changed, however.

3) Same fuselage geometry, angie of attack, and side of
fuselage station.

4) Any C Cmo, or pressure constraint condition.

L’
Plarfcrm_consideraticons__and__spanwise_ _integration. - The wing
design program 1is a direct type solution, i.e., a wing sharpe is
calculatad from a known pressure distribution. It is not

necessary to calculate the wing shape at all spanwise stations in
the grid system used to represent the wing; only a representative
set c¢f spanwise stations 1is used. The 1lift, drag and pitching
moment coefficients are then computed from a spanwise integration
of tne characteristics obtained at the selected spanwise stations.

In the program input, the camber surface calculations are
performed at a standard set of 23 semi-span stations unless
otherwise specified. If the planform is irregular, particularly

alcng the 1leading edge, additional spanwise stations in +he
vicinity of these irregularities should be input to improve the
solution accuracy. {This is done through inputs TJBYMX and TJEYS,
as descriked in Section &.)

In addition, it has been found that, for a basic wing case, the
wing root singularity and the corresponding root camber line can
often be moderated by substituting a parabolic apex for the sharp
apex common to supersonic wing planforms. This will be performed
autcratically in the program if the input YSNOGT is not zero. The
preogram then fits a parabola tangent to the wing leading =adge at
YSN@@T, with symmetry about Y=0.

Because <he computed camber surface slopes tend to exhibit some
irregularity near the leading edge (due to the sawtooth nature of
the grid system), a smoothing option is provided in the program.
This is activated by the code SM@ZTH in the pregrar input. The
swrocthing technique involves averaging the computed surface slores
0of each grid element with the slcpes of adjacent elements, which
sugppresses any erratic slopes of individual elements.
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Lift+ Analysis

Given a wing planform, camber shape, and Mach number, the 1lift
analysis program solves for the lifting pressure distribution and
force coefficients for a range of angles of attack. As optiomns,
the program will also include the effects of:

. Fuselage (nominally circular in cross-section, arbitrary
camber and incidence)

- Nacelles

. Canard and/or horizontal tail '

. Wing trailing edge flaps and/or incremental wing twist

—— s e e i o e e e e e

the isolated fuselage wupwash field, +then calculating the wing
sclution in the presence of the fuselage upwash field, then
calculating the fuselage forces in the wing flow field, and
comkining the solutions by superposition.

The fuselage upwash field is calculated from slender body theory.
The input area distribution of the fuselage is considered to be
circular in cross-s2ction. If a digitized fuselage cross-section
is input into the kasic geometry, the area and centroid of each
section is computed and used to define the area and meanline
distrikution for the analysis program.

The 1iift analysis program contains a wing-fuselage intersection
orticn. This feature tracks each wing percent chord line out
through the side of the fuselage (again considered circular 1in
cross-section), and brzaks the wing solution into the proper
exposed and carry-over type lifting cressure calculations.
Alternatively, the side-of-fuselage span station may be input
either as a constant or as a table of wvalues to override the wing-
fuselage intersection option. :

The local fuselage upwash angle 1is strongly affected by span
station and wing height on the side of the fuselage. The side-of-
fuselage span station must be carefully input to avoid exposing
any wing aresa to the upwash field that 1is actually inside the
fuselage.

The 1ift aralysis program contains an option to calculate ths
buoyancy field due to unsqual fuselage area growth akove and below
the wing. This pressure distribution, termed asymmetric fuselage
buoyancy, is calculated by splitting the fuselage area into pisces
abcve and below the wing and adding the resultant area growth onto
the fuselage forebody area distribution. (The fuselage is again
ccnsidered circular, and the side-of-fuselage £ value is used to
define the above-wing and belcw-wing area pieces). The asymmetric
fuselage +term is z=ro, of course, in the case of a mid-wing
arrangement.
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The asymmetric bucyancy calculation is requested by input SYMM
(value greater than zero). For a fuselage significantly non-
circular in cross-section, use may be made of two special options
to define the above-wing and below-wing area distributions and the
corresponding wing-fuselage intersection:

e . SYMM = 2.0 requires input of the abcve wing and
below-wing areas.

. ANYEOD = -10. allows input of definition of the
wing-fuselage intersection.

Both of these options require input of the data at the same per
cent chords used in the camber surface definition.

Nacelles. - The nacelle calculations are very similar to the
scluticn used in the near-field wave drag program. The pressure
fields imposed by the nacelles on the wing, and wing-on-nacelles,
are computed and their combinsd effect on the lifting solution
oktainad thrcugh superposition. The effect of the nacelles on the
wing drag-due-to-1lift can Dbe substantial because of 1ift
ccntribut2d by the nacelle pressure field. Both ‘"wrap" and
"glance" solutions for the nacelle pressure field are available,
as described in Section 3.6.

Capard__and_ _horizontal tail. - Canard and horizontal tail lifting
pressure distributions and force coefficients are calculated as
for the wing case. The program assumes that a canard is located
forward of the wing and a horizontal tail aft of the wing. The
effects o©of downwash from upstream 1lifting surfaces (if any) are
included in the solution.

Downwash _"shift!" _options. - The basic +theoretical solution
employed from canard or wing propagates directly aft. Since the
dewnwash in the real flow case must follow the fuselage contour,
a shift feature in the program translates tne downwash field
laterally to account - for fuselage radii change between a
generating (canard or wing) and affected (wing or tail lifting
surface. The downwasy shift can have an appreciable effect on the
calculated characteristics, as shown in figure 3.7-6.

The shift feature is controlled by ingput ccdes. If the control
codes are left blank, the downwash will be shifted according to
the side-of-fuselage Y values of canard, wing, or tail.
Alternatively, the downwash can be either unshifted, or shifted a
specified amount, as described in *he data input section (4.0).

Experimental comparisons. - Theoretical calculations for a typical
surerscnic transpcrt configuration are compared with corresronding
wind tunnel data in figures 3.7-7 and 3.7-8 (wing-fuselage-
nacelles) and figures 3.7-9 and 3.7-10 (incremental effects of
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horizontal tail). The theoretical buildup of the zero-1lift drag
coefficient is given in figure 3.7-7.

The 1ift analysis program contains an optional pressure limiting
feature for the wing surface pressures which operates somewhat
different from the one in the design program. 1In the design case,
the 1lccal wing angle of attack is not allowed to exceed the value
associated with a pressure limit condition. In the analysis case,
the pressure coefficient limit is imposed, but the local wing
incidence may greatly exceed the value at which a limit is first
encountered.

When the pressure limiting option is used, a set of configuration
angles o©of attack for +the solution must be provided, and the
configuration thickness pressures from the near-field program must
be prcovided to permit limiting of the total surface pressure. A
solution for a typical wing through an angle of attack series
using the pressure limiting feature is shown in figures 3.7-11 and
3.7-12. The limiting feature greatly improves the .linear theory
representation of the wing pressure distribution as angle of
attack is ircreased.

Configuration-derendent _loadings. One mode of 1ift analysis
prcgram usage is to gensrate configuration-dependent data for the
wing design program. These data are produced as follows:

DAIA DESCRIPTION REQUIREMENTS

Nacelle pressure fiel Pressure field caused Call for nacelles
by nacelles on wing. ({AJ3=1.0)

Fuselage upwash field Pressure field induced Calculate fuselage
on wing by fuselage effects orn wing
upwash.

Fuselage buoyancy field Pressure field induced SYMM - 0.
on wing by unequal fuse-
lage volume abcve and bke-
low wing.

Upcn execution, the program *hen lcads the rpressure fields into
+he rroper system commorn blocks.

If th=2 fuselage buoyancy field is not requested (i.e., SYMM = 0.),
the program computes the rpressure field due to a mid-wing
arrangement. This is don2 so that a thickness pressure field due
to the fuselage will be available fcor pressure limiting
calculations, if desired.

In calculating'the fuselage upwash or buoyancy fields, it 1is
imgortant to remember the powerful influence of wing height on the
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'side of the fuselage. This strongly affects both the local upwash
angles, and the above-and-helow wing area distributions.

Calculation of the fuselage upwash field may be done in either of
twc ways; the prircipal condition is that the resultant gpressure
field 4is that due to upwash only. 1In the computer program, this
is handled by inputting a camber surface having approximately the
correct wing-fuselage relationship (wing height, etc.), but then
zeroing the wing slopes in the camber surface calculations (by
setting WHUP=1.0). Ir iterative cycles, the wing camber surface
and fuselage relationship can ke refined.

Alternatively, as a crude starting point in the fuselage upwash
calculation, the flat wing option can be used. By setting TIFZ
C=2.0, the wing slopes are automatically =zerced and the wing
height relative to the fuselage will be contrclled by the fuselage
meanline input and the wing leading edge % definition (ZLED and
ZFUS in the kasic geometry) .
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4.0 INPUT FORMAT

Input requirements for the system are given in this section and
consist of:

° Executive control card summary
L Basic geometry definition
) Additional data input for programs of system

The usual input format 1is 10 field -~ 7 digit, punched with
decimals  to the left in the card fields. Some data (particularly
the control codes in the basic geometry) are input in integer
form, without decimal, to the right in the card field. The
formats are identified in all cases.

To provide design or analysis flexibility, there are numerous
program options that are controlled by input codes. Where there
is a "normal" way of handling the option, the code is defaulted to
zero (i.e., if the field contains a zero or is blank, the "normai"
solution will be calculated).

*EkNOT E* %
The allowable input number sizes are:
. No more than 5 digits to left of decimal
. No morxre +than 4 digits to right of decimal

4.1 Executive Control Card Sumrary

configuration input and program execution are crdered by means of
control cards read at *he executive level.

The control cards consist of a few alphanumeric characters
starting in column 1.

Geometry _input. - The configuration geometry is read and
manipulated in the geometry module. Geometry may be input as all-
new, or as a replacement or addition to existing geometry. The
control cards for geometry input are:

GEOM NEW All-new configuration description rollows, -
and any previous geometry is purged.
(Leave one column space pbetween GEOM and
NEW) .

GEDM Input geometry is added to (or repliaces)
existing description.
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Geometry update. - The basic geometry description contained in the.
Jeometry module may be updated using data contained in 0, 0 1level
common tklocks. This applies to a new fuselage definition (i.e.,
optimized fuselage from the far-field wave drag program) Or a new
wing camber surface definition. The control cards are:

FSUP Fuselage will be updated tc definition
contained in /@PBYD/. The /2PBBD/
definition is created each time the far-
field wave drag program executes the
optimum-fuselage-with-restraints case.

If the fuselage update is reguested, a second card, telling how to
perform the update, is required. Punch (starting in column 1) the
following code:

-1. Fuselage is to be redefined at same x stations as
previous definition.

1. Fuselage is tc be defined at 50 equally spaced stations.

WGUP With camber surface will ke updated to
the definition containasd in /CAMBEK/. The
/CAMBER/ definition is created each time
the wing design program executes and pro-
duces a camber surface for a specified set
of conditions.

The user must remember that the update for fuselage or camber
surface will require +hat the /@PB®D/ or /CAMBER/ definition be
current. These common blocks will contain the 1last definition
produced by +he far-field wave drag or wing design programs.

Program__execution. - Execurion of the programs in the system is
norderad by the following cards:

PIOT prlct program

SKFE skin friction program

FFWD far-field wave drag progranm
NFWD near-field wave drag program
ANLZ 1if+ analysis program

WDCEZ wing design program

The control card for program execution is the first card of the
set describing the program data input. Individual program inputs
are given on the following pages.
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Multiple case execution with the basic programs of the system is
possible, as in the stand-alone versions of the programs. The
data for successive cases are stacked as described in the program
input description. At the end of the data stack, an END card is
required to terminate *the program. The END card is not used for
the geometry input, however.

Interactive graphics. -~ The graphics subroutines in the system are
activated by the executive card CRT (punched in first thres card
columns). The CRT card may be placed anywhere in the data deck
that an executive card may be read. If no CRT card is included,
the system will execute without accessing any of the graphics
programs. s

A description o©of the interactive graphics part of the design and
analysis sys*tem is presented in Appendix A.

4,2 Geometry Program

The geometry program stores the basic geometry data, and stacks it
as required by the individual programs of the system.

Access to the geometry program, to store oxr alter the
configuration description, is through the GE@M or GE@GM NEW control
card (see execu+ive control card summary) .

The format of the geometry input uses both integer (control cards)
and floating point numbers. All integers are punched right
justified in their fields on the cards, without decimals. All
floating point numbers are punched, with deciwrals, to the left of
the field in 10 field -7 digit rformat. The prcgram logic uses the
component control codes (J1, J2, etc.) on card 3 as follows:

value Use
0 Component will not be input. However, if the
component has previously been input (and not
purged by a GE®M-NEW card), the 0 is inter-
preted as a 2.

2 Previously input component is left as is.

Other New input for this component replaces
previous input,

The logic of treating a 0 as a 2 for existing components is *to
protect data on the geometry file from inadvertent loss. Then, if
it is desired to add or change a configuration component on
successive runs, only the new component need be addressed.
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A control code other than 0 or 2 instructs 'thg program to
completely replace +the previous component description with a new
one. It is not possible to add a fin or nacelle to a previous fin
or nacelle; the new description must be complete in itself.

Deletion of a component is possible only through purging the
entire configuration, using the GE®M NEW card.

Card Card Decimal Variable © s
X Description
Number Column Required Name == =
1 GEfM or GE@M NEW
1-4 GEPM = geometry addition
1-8 GEfM NEW = all-new geometry
2 1-70 : Any desired title information.
3 1-3 NO J0 Reference geometry code,
0 = Reference geometry not required
(plot program)
1 = Read reference area, G, Xeg
2 = Reference geometry same as previous
case,
3 L-6 NO J1 Wing input code
-1 = Read uncambered wing
0 = No wing
1 = Read cambered wing
2 = Wing same as previous case.
3 7-9 NO J2 Fuselage input code
-1 = Read circular fuselage
0 = No fuselage
1 = Read arbitrarily shaped (digitized)
fuselage
2 = Fuselage same as previous case
3 = Read circular fuselage and
perimeter values.
3 10-12 NO J3 Nacelle input code
0 = No nacelles
1 = Read nacelles
2 =

Nacelles same as previous case.
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Card Card Decimal Variable
Number Column Required Name
3 13-15 NO J4
3 16-18 NO J5
3 19-21 NO J6
3 22-24 NO NWAF
3 25-27 NO NWAFCR
3 28-30 NO NFUS
3 31-33 NO NRADX (1)
3 34-36 NO NFORX (1)
3 37-39 NO NRADX(2)
3 Lo-42 NO NFORX(2)

Description
Fin input code
No fin

Read fin data
Fin data same as previous case.

([

0
1
2

Canard (or horizontal tail) input code

0 = No canards
1 = Read canard data
2 = Canards same as previous case,

Fuselage Simplification code

-1 = Uncambered circular fuselage
0 = Cambered circular or arbitrary
fuselage.
1 = Complete configuration is

symmetrical with respect to X-Y
plane, which implies uncambered
circular fuselage if there is a
fuselage.

Number of airfoils describing wing.
2 £ NWAF = 20,

Number of ordinates defining each
airfoil section.
3 ¢ NWAFOR < 20.

Number of fuselage segments.
0 # NFUS =< 4,

Number of points defining half section

of first fuselage segment. If fuselage
is circular, the program calculates the
indicated number of Y and Z ordinates.

3 = NRADX(1) * 30.

Number of stations for first fuselage
segment,
4 « NFORX(1) <« 20.

Same as above for segment 2.

Same as above for segment 2.
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Card Card Decimal Variable . s
Description

Number Column Reguired Name

3 43-45 NO NRADX(3) Same as above for segment 3.

3 L6-48 NO NFORX(3) Same as above for segment 3.

3 49-51 NO . NRADX(4) Same as above for segment 4,

3 52-54 NO NFORX(4) Same as above for segment 4,

3 55-57 NO NP Number of nacelles to read.
NP £ 3.

3 58-60 NO NPCDOR Number of stations at which nacelle
radii are specified.
L = NPODCR = 20,

3 61-63 NO NF Number of fins to read.

' NF £ 6.

3 64-66 NO NFINCR Number of ordinates defining each fin
airfoil section.
3 < NFINOR < 10.

3 67-69 NO NCAN Number of canards to read.

- NCAN = 2,

3 70-72 NO NCANOR Number of ordinates defining each
canard airfoil section.
3 =« NCANCR < 10.
If negative, airfoils are non-symmetric.

4 1-7 YES REFA Wing reference area

L 8-14 YES CBAR Pitching moment reference length,
(Required for ANLZ and WDEZ only)

L 15-21 YES XBARIN X value of pitching moment center

(Required for ANLZ and WDEZ only)

Note: Omit this card if JO (Card 3) is O or 2.

54



Card

Card

Number Column

Wing Description

Decimal Variable Deserintion
Reguired Name ZESCripLion

Omit card sets

5

o O O OV

1-70
1-7
8-14
15-21
22-28

Note:

1-70
Note:

1-70

Note:

Note:

5, 6, 7, 8 and 9 if J1 is 0 or 2.

YES © XAF Array of percent chords at which wing

airfoil ordinates will be specified.
YES XLED X coordinate of airfoil leading edge.
YES YLED Y coordinate of airfoil leading edge.
YES ZLED Z coordinate of airfoil leading edge.
YES CLED Airfoil chord length

This card is repeated for each airfoil, ordered inboard to
outboard.

YES TZORD Array of camber Z values referenced to
7 coordinate of airfoil leading edge,
ordered leading edge to trailing edge.

This card is repeated for each airfoil, ordered inboard to
outboard. Omit card set 7 if wing not cambered.

YES WAFORD Array of airfoil upper surface half
thickness ordinates expressed in percent
chord, ordered leading edge to trailing
edge.

Repeat Card Set 8 for each airfoil, ordered from inboard to
outboard.

Card Set .9, an option in the plot program input to define

the lower surface airfoil for an asymmetric airfoil shape,
was deleted from the basic geometry to reduce core size.
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Fuselage Description

Omit card sets 10-15 if J2 is 0 or 2. The fuselage is input in
segments. Complete input for each segment befcre going on to next
segment. A segment may contain <£20 defining stations. First
.segment must begin at x=0. : '

If there 1is more than one fuselage segment, the first station of
a segment repeats the definition of +the 1last station of the
preceding segment (i.e., cross-section 1is again deiined at the
same X station). Otherwise, a gap in the fuselage description
will occur between the last station of one segment and the first
station of the following segment. Make the first x value of the
succeeding segment- slightly larger than the last x valu= of the
preceding segment.

Card Card Decimal Variable

Number Column Required Name Description
10 1-70 YES XFUS Array of fuselage X stations
11 1-70 YES ZFUS Array of Z coordinates defining

fuselage centerline,
Note: Omit card set 11 if J6 £ 0 or if J2 = 1.

12 1-70 YES FUSARD Array of fuselage cross sectional
areas.

Note: Omit card set 12 if J2 not equal to -1 or 3.
13 1-70 YES FUSPER Array of fuselage perimeters.

Note: Omit card set 13 if J2 not equal to 3.

14 1-70 YES SFUS Array of Y coordinates defining first
station half section, ordered bottom to
top.

15 1-70 YES SFUS Array of 7 coordinates defining first
station half section, ordered bottom to
top.

Note: Repeat card sets 14 and 15 for each station in segment 1.
Omit card sets 14 and 15 if J2 is not equal to 1.

Note: For each fuselage segment, repeat card sets 10 thru 15,
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Nacelle Description

Card Card Decimal Variable Description
Number Column Required Name zescription

Omit card sets 16, 17 and 18 if J3 is 0 or 2.

16 1-7 YES PCDORX X coordinate of origin of first
nacelle
16 8-14 YES PODORY Y coordinate of origin of first
nacelle
16 15-21 YES PODORZ Z coordinate of origin of first
nacelle
16 22-28 YES PODZW Z coordinate of origin of first
nacelle, referenced to local wing
surface.
0., program will calculate from
PODORZ
+D, nacelle is located D units above
local wing surface
-D, nacelle is located D units below

local wing surface
Note: If PODZW # 0., PODORZ is not required.

17 1-70 YES XPOD Array of X coordinates, referenced to
nacelle origin, at which nacelle radii
will be specified.

18 1-70 YES RPCD Array of nacelle radii.
Note: For each nacelle, repeat card sets 16 thru 18.

If PODORY is non-zero, a duplicate nacelle is located
symmetrically to the X-Z plane.



Card

Card

Decimal
Number Column Required

Fin Description

Variable

Name

Description

Omit card sets 19, 20 and 21 if J4 is 0 or 2.

58

19

19

19

19

19

19

19

19

20

21

1-7

8-14

15-21

22-28

29-35

36-42

4349

50~56

1-70

1-70

Note:

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

XFIN

FINCRD

X coordinate of lower fin airfoil
leading edge.

Y coordinate of lower fin airfoil
leading edge.

7 coordinate of lower fin airfoil
leading edge.

Chord length of lower airfoil
X coordinate of upper fin airfoil
leading edge.

Y coordinate of upper fin airfoil
leading edge.

Z coordinate of upper fin airfoil
leading edge.

Chord length of upper airfoil.
Array of percent chords, ordered
leading edge to trailing edge, at which

fin airfoil ordinates will be specified.

Array of fin airfoil half thickness
ordinates expressed as percent chord.

Repeat card sets 19 thru 21 for each fin,



Canard (Or Horizontal Tail) Description

Card Card Decimal Variable Descripti
Number Column Reguired Na.me _ Sasst

Program identifies horizontal tail or canard by location relative to w1ng
‘Omit card sets 22-25 if J5 is 0 or 2,

22 1-7 YES X coordinate of inboard canard airfoil
leading edge.

22 8-14 YES Y coordinate of inboard canard airfoil *
leading edge.

22 15-21 YES Z coordinate of inboard canard airfoill
leading edge.

22 22-28 YES Chord length of inboard canard airfoil.

22 29-35 YES X coordinate of outboard canard airfoil
leading edge.

22 36-42 YES Y coordinate of outboard canard airfoil
leading edge.

22 L3-49 YES 7 coordinate of outboard canard airfoil
leading edge.

22 50-56 YES Chord length cf outboard canard airfoil

23 1-70 YES XCAN Array of percent chords, ordered leading

edge to traliling edge, at which canard
airfoil ordinates will be specified.

24 1-70 YES CANORD Array of canard airfoil upper surface
half-thickness ordinates expressed as
percent chord, ordered leading edge to
trailing edge.

25 1-70 YES CANOR1 Same as above for lower canard airfoil

Note: If canard is symmetric, omit card set 25.

Note: For each canard, repeat card sets 22 thru 25.
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4.3 Plot Program

This program draws a picture of the configuration defined in the
basic geometry, as requested by the codes on card 3.

Views of the configuration are controlled by the inputs on card 4.
There will be as many drawings of the configuration as there are
cards 4. Three different types of card 4 inputs are possible, for
orthcgraphic, perspective, cr stacked three-view options.

Card Card Decimal Variable : Description
Number Column Required Name ~ERELAPLION
1 1-4 PL@T
2 1-80 Any desired title information.
3 1-7 YES AJl Wing input code,
0. = Ignore wing definition.
1. = Include wing definition.
3 8-14 YES AJ2 Fuselage input code.
0. = Ignore fuselage definition.
1. = Include fuselage definition.
3 15-21 YES AJ3 Nacelle input code,
0. = Ignore nacelle definitions.
1. = Include nacelle definitions.
3 22-28 YES AJ4 Fin input code.
0. = Ignore fin definitions.
1. = Include fin definitions.
3 29-35 YES AJ5 Canard input code.
0. = Ignore canard definitions.
1. = Include canard definitions.

For Orthographic Projections

4 1 HCORZ X, Y, Z for horizontal axis.
4 3 VERT X, Y, or Z for vertical axis.
L 5-7 TEST1 @uT if deletion of hidden lines

required; otherwise blank.
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Card Card Decimal Variable

Number Column Reguired Name 9§§9322329E_
L 8-12 YES PHI Roll angle in degrees.
L 13-17 YES THETA Pitch angle in degrees.
L 18-22 YES . PSI Yaw angle in degrees.
4 48-52 YES PLOTSZ Length in inches of maximum config-

uration dimension.

b 53-55 Punch @RT in these columns

For Perspective Views (See fig. 4.0-1)

4 8-12 YES PHI X of eye point in data coordinate
system.

L 13-17 YES THETA Y of eye point in data coordinate
system.

4 18-22 YES PSI 7 of eye point in data coordinate
system.

4 23-27 YES XF* X of focal point in data coordinate
system.

4 28-32 YES YF* Y of focal point in data coordinate
system.

4 33-37 YES ZF* 7 of focal point in data coordinate
system.

4 38-42 YES DIST Distance from eye point to view

plane in inches.

L 43-47 YES FMAG View plane magnification factor.
Controls size of projected image.

L L8-52 YES PLOTSZ Diameter of view plane in inches.
DIST and PLOTSZ determine a cone which
is the field of vision.

4 53-55 TYPE The letters PER

* Inside configuration
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For Plan, Front and Side Views (Stacked)

Card Card Decimal Variable s s
X pt
Number Column Required Name Description
L 8-12 YES PHI Ordinate of plan view centerline on
paper (in inches).
4 13-17 YES THETA Ordinate of side view centerline on
: paper (in inches).
L 18-22 YES . PSI Ordinate of front view centerline
' on paper (in Inches).
4 L8-52 YES PLOTSZ Length (in inches) of maximum plot
dimension.
4 53-55 TYPE The letters VU3

Note: For each additional plot desired, card 4 will be repeated
at this position in the data deck.

5 1-3 END

4.4 Skin Friction Program

Codes on card 3 control inclusion of basic gecoretry as regquested.
Where additional input 1is required (e.g., fuselage perimeter
optiocn), input areas or lengths in units consistent with the basic
gecmetry definition.

The skin friction coefficient subroutine in the program requires
lengths in feet., ~The 4input lengths are ccnverted to feet, if
necessary, using the factor SCAMOD on card 5 or 6.

Inputs on card 3 are integers, and must be right-justified in the

field, without decimal. The other input are 10 field -7 digit
format, with decimals.

Card Card Decimal Variable

Number Column Required Name _ Description
1 1-4 SKFR
2 1-70 Any desired TITLE information
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Card Card Decimal Variable
Number Column Reguired Name

3 1-3 NO J1

3 L-6 NO Je

3 7-9 NO J3

3 10-12 NO Jh
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1

Description

input code

Wing defined in basic geometry.
Make no correction for wing-
fuselage Jjoint.

No wing defined.

Wing defined in basic geometry.
Subtract wing root area from
fuselage wetted area.

Wing same as preceding case.

Fuselage input code

-1

0

1

2

Wetted area and refererice length
will be input.
No fuselage defined.

Fuselage defined in basic
geometry.
Fuselage same as preceding case.

Nacelle input code

-1

0
1
2

Wetted area and reference length
will be input.

No nacelles defined.

Nacelles defined in basic geometry.
Nacelles same as preceding cases.

Fin input code

-1

Fins defined in basic geometry.
Make no correction for fin-
fuselage joint.

No fins defined,

Fins defined in basic geometry.
Subtract fin root area from
fuselage wetted area.

Fins same as preceding case,



Card . Card Decimal Variable
Number Columns Reguired Name

3 13-15 NO J5

L 1-7 YES AKT

4 8-14 YES AKL

L 15-21 YES AXTPT

L 22-28 YES POVLP

5 1-7 YES AM

5 8-14 YES AL

5 15-21 YES DELT

Canard

Description

(or horizontal tail) input code

-1 = Canards defined in basic geometry.
Make no correction for canard-
fuselage Jjoint.

o

No canards defined.
Canards defined in basic geometry.

Subtract canard root area from
fuselage wetted area.
2 = Canards same as preceding case,

Mach number-altitude combination code.

-AKT

1l

AKI =

Combination same as preceding
case,

Use Mach number-Reynolds
combinations.

Number of Mach-altitude combin-
ations. AKI € 20.

Mach number-Reynolds combination code.

_ AL
O=

ARG =

Combinations same as preceding
case,

Use Mach number-altitude
combinations.

Number of Mach-Reynolds combin-
ations. AK4 = 20,

Miscellaneous components code,

-AXTPT

0

AXTPT

Same components as preceding
case,

= No miscellaneous components
defined.

Number of miscellaneous
components, NXTPT € 10,

Total overlap area for nacelles
Subtract from wing wetted area.

Mach number

Altitude (feet/1000,)

Temperature deviation from standard
day (°F)
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Description

Scale factor to convert input dimensions
to feet.

There will be AKT of card(s) 5.
Omit card set 5 if AKT is O or negative.

Mach number
Reynolds Number per foot length x lO."6

Scale factor to convert input dimensions
to feet.

Total temperature (°R)

There will be AK4 of card(s) 6.
Omit card set 6 if AK4 is O or negative.

Fuselage wetted area

Fuselage reference length.

Omit card 7 if J2 is O, 1 or 2.

Total nacelle wetted area

Nacelle reference length.

Omit card 8 if J3 is 0, 1 or 2.

Wetted area of miscellaneous component.

Reference length of miscellaneous
component.

Any desired title information.

There will be NXTPT of card (s) 9.
Omit card set 9 if NXTPT is 0 or negative.

new case, add Cards 2 through 9 at this position in the data deck.

Card Card Decimal Variable
Number Column Required Name
5 22-28 YES SCAMOD
Note:
6 1-7 YES AM
6 8-14 YES RNPFL
6 15-21 YRS SCAMOD
6 22-28 YES TOTEM
Note:
7 1-7 YES SWETRB
7 8-14 YES FUSL
Note:
8 1-7 YES SWETNA
8 8-14 YES TODL
Note:
9 1-7 YES SWETXP
9 8-14 YES RXLP
9 15-24 PTITLE
Note:
For each
10 1-3
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4.5 Far-Field Wave Drag Program

Codes on card 3 control inclusion of basic geometry data as
requested. The case number in first field of card 4 is an
integer, and must be right Jjustified in the field, without
decimal. Other input are in 10 field, -7 digit format.

If the fuselage restraint feature is used, the resulting fuselage
definition for the last case will be stored and can be used to

update the basic geometry (see executive control card summary,
FSUP) . :

Multiple cases involving a given configuraticn description {e.g.,
various Mach numbers) may be run by a card 4 series. If +the
geometry 1is to ke changed, an END card must be input and the
program re-entered by an FFWD or GEOM and FFWD set-up.

Card Caxrd Decimal Variable . 1s
; Zescripuion
Number Column Required Name Description
1 1-4 FFWD
2 1-80 Any desired title information.
3 1-7 YES AJL Wing input code.
0. = Ignore wing definition.
1. = Include wing definition.
3 8-14 YES AJ2 Fuselage input code.
0. = Ignore fuselage definition.
1. = Include fuselage definition.
3 15-21 YES AJ3 Nacelle input code
0. = Ignore nacelle definitions.
1. = Include nacelle definitions.
3 22-28 YES AJl Fin input code.
0. = Ignore fin definitions.
1. = Include fin definitions.
3 29-35 YES AJ5 Canard (or horizontal tail) input code.
0. = Ignore canard definitions.
1. = Include canard definitions.
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Case Cards

Cards 4 input a series of cases of different Mach number, cut or
theta variables, ands/or fuselage restraints. The solution is
perfcrmed with the fuselage ds input, and also for an optimum
fuselage shape (subject to restraint points at which the fuselage
shape must be as input). If no fuselage restraint is specified
{NREST = 0.), one will be assumed at the station of maximum
overall area. Do not input restraint stations at nose or aft end
ot fuselage (those are automatically assumed). If NREST>0., a
restraint card (card 5) will follow the case card, and that
restraint condition will apply for subsequent cases if NREST is
not changed.

Card Card Decimal Variable

Number Column Required Name Description

L 1-4 NO NCASE Case identification (right-justified)
4 8-14 YES XMACH Mach number

L 15-21 YES NX Number of egual intervals into which the
portion of the X-axis, XA to XB for each
roll angle, is to be divided. NX £ 100.
and an even number.

L 22-28 YES NTHETA  Number of equal intervals into which the
domain of theta (-90° to 90°) is to be
divided., NTHETA € 36., and a multiple
of 4, 1If the area distribution at -90°
only is desired, input NTHETA = 1,

4 29-35 YES NREST Number of X stations for fuselage
restraint points (£10.), used for all
subsequent cases 1f NREST does not
change.,

If NREST = 0., program assumes restraint
points at nose, base, and station of
maximum overall area.

5 1-70 YES XREST Array of fuselage stations, (including
nose and base) at which computed minimum
drag curve will be restrained to input
area,

Note: Repeat card 4 for each new case. Only 1 card 5
may be input, after first card 4 with NREST # 0.

6 1-3 END
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4.6 Near-Field Wave Drag Program

Codes on card 3 control inclusion of basic geometry as requested.

Two options are provided for fairing the wing section shape at a

given spanwise station: 1linear or second order, controlled by
TNOPCT on card 4.

The <code ANYBOD (on card 5) identifies the span station of the
inboard end of the wing for calculating wing thickness pressures
and wave drag. This 1is the y value of the wing-fuselage
intersection if there is a fuselage.

Caxrd Card Decimal Variable . os
. D pt
Number Column Reguired Name escriprlon
1 1-4 NFWD
2 1-72 Any desired TITLE information.
3 1-7 YES AJ2 Fuselage input code.
0. = Ignore fuselage definition.
1. = Include fuselage definition.
3 8-14 YES AJ3 Nacelle input code.
0. = Ignore nacelle definitions.
1., = Inqlude nacelle definitions.
3 15-21 YES AJL Fin input code
0. = Ignore fin definitions.
1. = Include fin definitions.
3 22-28 YES AJ5 Canard input code
0. = Ignore canard definitions.
1, = Include canard definitions,
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Card Card Decimal Variable

Number Column Reguired Name
L 1=7 YES TNOPGCT
L 8-14 YES XM
L 15-21 YES TNOM
4 22-28 YES DONT
L 29-35 YES TNON
Iy 36-42 YES TIBYMX
L 43-49 YES TNCUT
5 1-7 YES ANYBQOD
5 8-14 YES WRAP

Deseription

Fairing code.

-1, = Linear chordwise fairing.
0. = Second order fairing.

Basic Mach number for this case.

Number of additional Mach numbers.
TNOM < 5,

Wing data printout code.

0. = Minimal printout.

2. = Thickness pressure coefficients at
each grid element in the wing
calculations will be printed.

101. = Velocity potential will also be

printed.

Number of semi-span element rows in
wing calculations, TNON ¢ 40,
If blank, TNON set to 40,

Number of spanwise stations at which
wing thickness pressures are calculated.
TJBYMX ¢ 24. Leave blank if TNON not
specified,

Number of body stations at which
pressure coefficients are calculated
(¢60). If blank, TNCUT set to 50.

Wing Y dimension at inboard edge. If
negative, program will solve for wing-
fuselage intersection,

Nacelle pressure field code.

-1. = Wrap solution for nacelle
pressure field is desired.
1. = Glance solution is performed.



Card Card Decimal Variable

Number Column Required Name Description
5 15-21 YES DLT2 Interference printout code.
-1. Summary table printout only.

1. Details of nacelle/fuselage
interference calculations will be
printed,

5 22-28 YES BCUT Number of divisions of nacelles used to

define nacelle pressures and Whitham
F(Y) function. BCUT £ 40. If blank,
BCUT set to 40.

6 1-35 YES TXM " Array of additional Mach numbers.
Solution will be performed for these
Mach numbers after the solution for XMNM.

Note: There will be a total of TNOM values on the card.
Omit this card if TNOM = 0.

7 1-70 YES TYB2 Array of semi-span values of element
row at which wing thickness pressures
are calculated.

Note: These values should be whole numbers beginning
with 0. and ending with TNON.,
Up to ten values per card. Up to three cards.
Omit these cards if TJBYMX was not specified.
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4.7 Wing Design Program

The wing design program principally requires a wing planform-
{(supplied from the basic geometry), a description of the loadings
to be used in optimizing the wing shape, and srecification of the
design point and constraints to be applied to tha solution.

Punch all data, with decimals, to the left in the card columns {10
field -7 digit format).

Default options are provided to help keep input simple. These
include:

o TLOADS This is the number of loadings to be used
in finding an optimum loading combination.
If input as a positive numker, the specified
number of loadings will be taken, in order,
from the table on page T3. (A negative sign
requires the user to list the lcading numbers
to be used.)

. XOCNUM This is the number of percent chords used in
printing the camber surface output. If
blank, standard percent chords are
used.

® TIBYMX Standard semi-span stations are provided if
TIBYMX = 0.

If program op:ions are used that require wing thickness pressures,
nacelle buoyancy field, fuselage wupwash loading, or asymmetric
fuselage loading, it is necessary to have previously run the near-
field wave drag or 1lift analysis programs to load the proper

tables. This is done as follows:

e Nacelle buoyancy May be calculated by either wing
loading analysis program or near-field wave
drag program.

» Wing thickness Ob+ained from near-field wave drag
pressures program,

e Fuselage upwash Obtained by running 1lift analysis
loading program with wing sloges zeroed

(WHUP = 1.0).

s Asymmetric Obtained from 1lift analysis program
fuselage loading with sYyMM # 1.0.

The nmnost efficient way to obtain all of the c¢onfiguration
dependent data is to first run the near-field wave drag program,
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WING DESIGN LOADINGS

Loading
Number Definition
1. Uniform
2, Proportional to x, the distance frbm the leading edge
3. Proportional to y, the distance from the wing centerline
4, Proportional to y2
5. Proportional to x2
6. Proportional to x(c - x), where c is local chord
7. Proportional to x2 (1.5 ¢ -x)
8. Proportional to 2 (1 + 15 %)'0‘5
9. Proportional to (1.05 c-x)o‘5
10. Elliptical spanwise, proportional to V(1 - y/_-g—)
11. Proportional to x, the distance from the leading edge of an
arbitrarily defined region
12. A camber-induced loading proportional to the body bouyancy
loading
13. A camber-induced loading proportional to the body upwash loading
14. A camber-induced loading proportional to the nacelle buuyancy
loading
15. The body bouyancy loading
16. The body upwash loading

17. The nacelle buoyancy loading



without nacelles, to get the wing thickness pressures. Then run
the 1lift analysis program, with nacelles, and with the zero slope
option (WHOP = 1.0) and asymmetric fuselage option (SYMM #0.).

The fuselage wupwash loading will be that obtained with the
fuselage at the specified incidence. If the wupwash fields
corresponding to a series of fuselage angles of attack are
desired, it will be necessary to rerun the 1ift analysis program
to produce each upwash pressure loading. Notice that the fuselage
angle of attack in both the 1lift analysis and wing design programs
can be different from the incidence in the basic geometry. In the
wing design program, angle of attack is input on card 3. In the
lift analysis program, angle of attack is input on card 24 as a
special case of pressure limiting option (requires FLIMIT=1.0 on
card 4, appropriate value of VACFR on card 23).

The number of <elements in the wing grid system is controlled by
input TN@N (normally set at 40.). Depending uron the Mach number
and planform, some program dimension limits may be exceeded with
TN@N = 40. If this occurs, the program solves for the allowable
TN@N, prints it, and stops the design case. It is then necessary
for the user to reduce TN@N and the associated camber 1line
variables TIJBYMX and TJBYS.

*%*CAUTION* *

The 1loading options must be used with some care. Loadings 12-14
cannot be used without also using loadings 15-17. Loading 11
cannot be used without specifying a corresponding planform region
(ANOARB>0). If all loadings are requested, the resultant optimum
combination of 1loadings (and camber shape) may be physically
unrealistic 1f no constraints on upper surface pressure
coefficient are imposed.

If +the fuselage is included in the solution, it will ke necessary
to also use Z constraints at the side o0f fuselage station to
obtain a directly usable camber surface shape and a valid drag
integration.
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Card Card Decimal Variable

Number Column Required Name Description
1 14 WDEZ
2 1-70 : Any desired TITIE information
3 1-7 YES TNON Numbers of semispan elements in wing

grid system, 2. £ TNON < 50.
If blank, TNON set to 40.

3 8-14 YES TJBYMX  Number of semispan stations at which
camber surface is calculated.
2. € TJBYMX £ 25,

3 15-21 YES TIFAR Flat plate calculation code
-1, = Use data from previous case.
0. = Flat plate calculation will be
made.
1. = Flat plate data will be input
on card 9.
3 22-28 YES AJ1 Fuselage input code
0. = Ignore fuselage definition
1. = Include fuselage
3 29-35 YES YSOB Y value of wing-fuselage intersection
3 36-42 ° YES ALPB Fuselage angle of attack, deg.

(relative to attitude in basic geometry).
L 1-7 YES APRINT Printed output code.

-2, = Summary output printed.
-1. = Input data (except large tables)
and summary output printed.

0. = Input data, output summary and
camber shapes at design condition,
if requested, are printed.

1, = Same as APRINT = 0., plus some
diagnostic data.

2. = All input, output and diagnostic
data printed.



Description

Code to determine smoothihg procedure
applied to camber surface longitudinal
slope at each span station.

0. = No smoothing performed.
1. = Smooth-as-you-go technique used.
3., = Three point smoothing technique

used.

Code to determine disposition of force
and moment coefficients for component
and interference loadings.

-1. = Data from previous case will be
used,

0. = Data will be calculated by program
for use in current case and
subsequent cases.

1. = Data will be calculated, and also
punched on cards.

2. = Data are read from card sets 18
and 19.
3. = Data are read from tape 3

(written by previous case)

See page 35 for RESTART discussion.

Card Card Decimal Variable
Number Column Reguired Name
L 8-14 YES SMOOTH
L 15-21 YES RESTART
Note:
L 22-28 YES YSNOOT
5 1-7 YES XM
5 8-14 YES CMO
5 15-21 YES CIDZIN
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Y value for parabolic apex tangent to
wing leading edge. (Leave blank if not
used. )

Basic Mach number

Design value of pitching moment
coefficient at zero 1lift.

Value of design 1ift coefficient.
If blank or zero, CLDZIN set to 1.0,



Card Card Decimal Variable

Number Column - Reguired Name
5 22-28 YBES TLOADS
5 29-35 YES XOCNUM
5 36-42 YES ANOARB
6 1-7 YES AXCPLIM
6 8-14 YES AYCPLIM
6 15-21 YES TXCPT

Description

Number of loadings to be combined

2. ¢ TLOADS £ 17.

TLOADS € 0. = Loading numbers will be
input on card(s) 10. Loading numbers
will be taken from table on page T3.
TLOADS > 0. = Loadings will be in the
order tabulated on page T3.

E.g., if TLOADS = 3.0, first 3 loadings
from page T3 will be used.

Number of chordwise locations at which
camber ordinates will be printed,
corresponding to options selected on
card 7. (XOCNUM) £ 20.

0. = Default loecations of 0., 5., 10.,
20., 30., ... 90., 100. are used.
Omit card 11.

+ = Values in percent of local chord

will be input (card 11).

Numbers of points on cards 12 and 13
used to define the arbitrary region of
the wing planform for loading number 11.
ANOARB < 20. If blank, cards 12 and 13
not read.

Number of chordwise locations (card set
14) used to specify wing upper surface
limiting pressures. AXCPLIM %°15,

i
I

Use values from previous case if
/AXCPLIM/ same as previous case.
0. = Card sets 14, 15 and 16 not read.
+. = Card set 14, 15 and 16 are read.

Number of spanwise stations (card set
16) used to specify wing upper surface
limiting pressures. Needed only if
AXCPLIM > 0. AYCPLIM £ 15.

Code to regquest use of wing thickness
pressures in pressure limiting

calculations.
0. = Wing thickness pressures not used.
1. = Wing thickness pressures used.
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Solution and Constraint Options

Card 7 contains four inputs which control the extent of the solution and the
constraints to be applied. Each of the 4 inputs may take on 4 different
values, as follows:

0. No solution of this type desired,

1. Calculate pressure distribution, drag, and pltching moment for
optimum combination of loadings.

2. Same as 1, plus also calculate the wing shape required to
support the optimum pressure distribution.

3. Same as 2, plus also punch the wing shape on cards. Order is
percent chords for ordinates, percent span stations, and then
the ordinates in percent chord., 10F7.3 format. (May be input
directly into wing analysis program with TIFZC = 1.0).

Card Card Decimal Variable Descrivtion
Number Column Regquired Name FescripLion

7 1-7 YES CONSTR(1) Obtain solution for minimum drag with
constraint on CL only.

7 8-14 YES CONSTR(2) Obtain solution with constraints on
C;, and Cp, (requires Cp, value on
card 5).

7 15-21 YES CONSTR(}) Obtain solution with constraint on CL
and pressure limiting on wing upper
surface.

7 22-28 YES CONSTR(4) Obtain solution with constraint on Cy
and Cp,, plus pressure limiting on
wing upper surface.

7 29-35 YES ANZ Number of Z constraint locations (£5),
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Card Card Decimal Variable

Number Column Required Name Description _
7A 1-35 YES XZCON X location of Z constraint
7B 1-35 YES YZCON Y location of Z constraint
7C 1-35 YES ZC@N 7 values at XZC@N and YZC@N.

Note: There will be ANZ values on cards 7A, 7B, and 7C.
Z values are with respect to local wing leading edge,
consistent with units of basic geometry. Omit
cards 7A, 7B, and 7C if ANZ = O,

8 1-70 YES TJBYS Array of semispan stations at which the
camber surface is calculated.

Note: Up to ten values per card, There will be a total of
TJBYMX whole numbers which must begin with 0.0 and end
with TNON. If TJBYMX was blank, the following 23 values
are used: 0., 1., 2., 4., 5., 6., 8., 10., 12., 14.,

16., ..., 38., 40. Omit cards(s) 8 if TJBYMX = O.
g 1-7 YES XF Wing aerodynamic center fraction.
9 8-14 YES SCL9 Flat wing lift-curve slope (per degree),

based on the reference area for force
and moment coefficients.

9 15-21 YES KR Flat wing lift-dependent drag factor.
9 22-28 YES AREA9 Planform area in program units.
9 29-35 YES FACTOR  Gross wing area/reference area.

Note: Omit this card if TIFAF (card 4) < 0.
The data on card 9 would normally be calculated by a
previous run of the same planform at the same Mach number.

10 1-70 YES TLOAD Loading numbers for use in pressure
optimization., Integer numbers from
1.0 to 17.0, TLOADS (see card 5) in
number, and in arbitrary order. Up to
10 values per card. Omit card(s) 10 if
TLOADS > O.
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Card Card Decimal Variable Deseriotion
Number Column Required Name —escraprion .

11 1-70 YES TPCT Array of x/c (percent of local chord)

: values will be interpolated at each
span station,
Omit card(s) 11 if XOCNUM = 0.

12 1-70 YES YARB Array of Y coordinates which define an
arbitrary planform region for loading
number 11.

Note: Up to ten values per card. Up to two cards.
There will be a total of ANOARB values.
If ANOARB (card 5) is blank, omit card set 12.

13 1-70 YES XARB Array of X coordinates which define an
arbitrary planform region for loading
number 11.

Note: Up to ten values per card. Up to two cards.
There will be a total of ANOARB values.
If ANOARB (card 5) is blank, omit card set 13,

14 1-70 YES XCPLIM Array of chordwise locations (percent of
local chord) used to define the wing
upper surface limiting pressure
coefficient., Needed if CONSTR(3) or (4)
is # 0 on card 7.

Note: Up to ten values per card.
There will be a total of AXCPLIM values starting with 0.
and ending with 100, If AXCPLIM is not positive, omit card
set 14.

15 1-70 YES YCPLIM  Array of spanwise locations (percent or
semispan) used to define the wing upper
surface limiting pressure coefficient.

Note: Up to ten values per card.
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There will be a total of AYCPLIM values starting
with 0. and ending with 100.
If AXCPLIM is not positive, omit card set 15.



Description

Array of limiting pressure coefficients
on the wing upper surface. All
coefficients at a given semispan are
input in the same order as XCPLIM,
Begin each semispan set on a new card
and in the same order as YCPLIM.

There will be a total of AXCPLIM X AYCPLIM values.
If AXCPLIM is not positive, omit card set 16.

Array of 1limiting upper surface pressure
gradients (dCp/dx). Input at same X and
Y stations as CPLIMIT, in same order.

Title card of RESTART data.

Array of force and moment coefficients
for component and interference loading,
as punched from a previous run, for
restarting program execution.

RESTART (card 4) is not equal to 2.0.

Card Card Decimal Variable
Number Column Required Name
16 1-70 YES CPLIMIT
Note: Up to ten values per card.
17 1-70 YES CPGRAD
*18 1-80 TITLE
*19 1-80 RESTRT
Note: Omit cards 18-19 if
20 1-3 END

*The restart card sets 18-19 are printed on the Output file and identified
RESTART DATA PUNCHED, DECK IMAGE FOLLOWS.

by the statement:

81



4.8 Lift Analysis Program
Codes on cards 3 and 4 control the inclusion o©f basic geometry
data as requested. Input is in 10 field -7 digit format.

Note that the wing camber surface may be defined in several ways,
controlled by input TIFZC on card 4:

TIFZC
0. or 1. Input to lift analysis program on cards
2 Flat wing (Z = 0 everywhere)
3. As defined by wing design program {which
must have been run previocusly).
4, As defined in basic geometry.

The wing camber surface input to the 1lift analysis program will
automatically be used to update the basic gecmetry definition if

TIFzZC = 0. or 1.

By definition, a canard is required to be located forward of the
wing, and a horizontal tail aft of the wing. One each is allowed,
and they may both be ipput at the same time. Both are assumed to
be mcunted on the fuselage.

The fuselage definition (in basic geonmetry) cannot have
discontinuities 1in z (meanline shape) between segments, when used

in the lift analysis program.

The downwash shift options (for canard and wing downwash) are
controlled by inputs on card 6. If the shift codes are left
blank, the downwash will be shifted according +0 the respective
side~cf-fuselage stations of canard, wing and tail.

If +he pressure limiting feature (controlled ky FLIMIT on card 4)
is used, it requires the wing thickness pressures from the neaxr-

fi=ld wave drag program, which must have been run previously at
the same Mach number,

All angles are input to the program in degrees.
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Card Card Decimal Variable
Number Column Reguired Name
1 1-4
2 1-70
3 1-7 YES AJ2
3 8-14 YES AJ3
3 15-21 YES AJ5
3 22-28 YES AJ7
4 1-7 YES TJIBYMX
4 8-14 YES TNOPCT
4 15-21 YES TIFZC
Note:

Description
ANLZ
Any desired TITLE information.

Fuselage input codé.

0.
1.

Ignore fuselage definition.
Include fuselage definition.

Nacelle input code.

0. = Ignore nacelle definitions.
1. Include nacelle definitions.

Canard input code.

0.
1.

Ignore canard definition.
Include canard definition.

Horizontal tail input code.

0. = Ignore horizontal tail definition.
1 Include horizontal tail definition.

Number of spanwise stations defining
camber surface. TJBYMX ¢ 25,

Number of percent chords defining each
spanwise station. TNOPCT £ 20.

Code for camber surface ordinate.

0. = Z is input,

1. = z/C (percent) is input.

2. = Flat wing option (Z = 0).

3. = Camber surface is defined in
common block /CAMBER/.

L, = Use definition contained in basic
geometry.,

If TIFZC is 2., 3., or 4., inputs TJBYMX, TNOPCT, TPCT,
TYB2 and WZORD are not required.
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Card Card Decimal Variable
Number Column Reguired Name
L 22-28 YES TNOM
L 29-35  YES FNON

L 36-42 YES FLIMIT
5 1-7 YES TNFLAP
5 8-14 YES TNTWST
5 15-21 YES TNALP

5 22-28 YES WRAP
5 29-35 YES OXML,
5 36-U42 YES DLT2
5 43-49 YES BCUT
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Description

Number of Mach numbers in addition to
basic Mach number XM. TNOM £ 5,

Number of semi-span rows in wing grid
system. FNON £ 40. If left blank, will
be set to 40.

Limiting pressure feature code.

0. = feature not desired.

FLIMIT = number of configuration angles
of attack for solution using pressure
limiting.

Number of trailing edge flaps on right
hand wing. TNFLAP £ 5.

Number of values (Y in percent, and
angle) to define wing twist. Relative
to input wing shape. TNTWST £ 40,

Number of canard angles of attack (£ 5).
Not required if AJ5 = 0.

Code for nacelle pressure field solution

-1.
1.

wrap
glance

[T

Mach number input code for nacelle
pressure field calculations.

0. = Free stream Mach number used.
1. = Mach number input on card 19,

Nacelle pressure field calculation
printout code.

-1. = summary only
1. = detailed printout

Number of cuts used to define pressure
signature from nacelles. If blank, will
be set to 40, BCUT £ 40,



Card Card Decimal Variable
Number Column Required Name
6 1-7 YES ANYBOD
6 8-14 YES THALP
6 15-21°  YES SYMM
6 22-28 YES SMOGO
6 29-35 YES WHUP
6 36-42 YES FWSH
6 L43-49 YES DYWH

Description

Wing/fuselage intersection Y value., If
negative, solve for intersection. If
ANYBOD = -10.0, intersection will be
input on Card Sets 14-16.

Number of horizontal tail angles of
attack, THALP £ 10. Not required if
AJ7 = 0. '

Asymmetric body volume term calculation
code.

0. = Do not calculate
1. = Calculate
2. = Calculate using area distribution

input on Card Sets 17 and 18.

Smoothing code.

0. = Use 9 term smoothing
1. = Use smoothing-as-computed pressure
calculation.

Wing slope control code.

0. = Wing slopes calculated from input
camber surface.

l. = Wing slopes = O, (used for fuselage
upwash field),

Wing downwash shift; code

0. = Shift according to DYWH
1. = No shift

Shift of wing downwash at tail
0. = Use increment between
side-of-fuselage stations of wing

and tail
DYWH = Y shift increment (+ = outboard)
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Card Card Decimal Variable
Number Column Required Name
6 50-56 YES FCSH
6 57-63 YES DYCHW
6 64-70 YES DYCH
7 1-7 YES XM
7 8-14 YES TZSKAL
7 15-21 YES CLIN(1)
7 22-28 YES, CLIN(2)
7 29-35 YES CLIN(3)
7 36-42 YES CLIN(&4)
7 L43-49 YES CLIN(5)
7 50-56 YES CLIN(6)
8 1-35 YES TMACH
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Description

Canard downwash shift code

0. = Shift according to DYCW and DYCH
1. No shift

Shift of canard downwash at wing

0. = Use increment between
side-of-fuselage stations of
canard and wing

DYCW = Y shift increment (+ = outboard)

Shift of canard downwash at horizontal
tail

0. = Use increment between inboard Y
stations of canard and tail
DYCH = Y shift increment (+ = outboard)

Basic Mach number for case.

Scale factor for input Z ordinates. IT
blank, no scaling performed.

Number of 1ift coefficients input for
first Mach number (XM) at which the
combined flat plate and camber pressure
coefficients will be computed.

(CLIN(1) € 5.)

Same as CLIN(1) for second Mach number
(TMACH(1)).

Same as CLIN(1) but for third Mach
number (TMACH(2)).

Same as CLIN(1) but for fourth Mach
number (TMACH(3)).

Same as CLIN(1) but for fifth Mach
number (TMACH(4)).

Same as CLIN(1) but for sixth Mach
number (TMACH(5)).

Array of additional Mach numbers for
this case. TNOM values. Omit this card
if TNOM = 0,




Card Card Decimal Variable Description
Number Column Required Name ~escriphion

Wing Camber Surface Definition

Omit card sets 9, 10 and 11 if TIFZC = 2., 3., or 4,

9 1-70 YES TPCT Array of chord percentages at which Z
(or 2/C) ordinates are input and
pressure coefficients are evaluated and
output.

Note: Up to ten values per card. Up to two cards,
There will be a total of TNOPCT values from
0., through 100.

10 1-70 YES TYB2 Array of semi-span percentages at which
7 (or 7/C) ordinates are input.

Note: Up to ten values per card. There will be a
total of TJBYMX values from 0. through 100.

11 1-70 YES WZORD Array of Z (or 2Z/C) ordinates of the
right hand wing camber definition. All
ordinates at a given semli-span are input
in the same order as TPCT. Begin each
semi-span percent on a new card and in
the same order as TYBZ.

Note:. Up to ten values per card.
There will be a total of TPCT x TYB2 values.

Wing Twist Definition

Omit cards 12 and 13 if TNTWST = O.

12 1-70 YES YTWIST Array of semi-span percentages at which
wing twist angles are input.

Note: Up to ten values per card. Up to four cards. TNIWST values.
13 1-70 YES ATWIST Array of twist angles, in degrees,
corresponding to YIWIST. A positive
angle means an increase in local angle
of attack. Linear interpolation is used
for points between input points.

Note: Up to ten values per card. Up to four cards. TNIWST values.
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Card Card Decimal Variable
Number Column Reguired Name

.Description

Wing-Fuselage Intersection

Omit cards 14-16 if ANYBOD #£ -10.

14 1-70 YES WX X values
15 1-70 YES WY Y values
16 1-70 YES Wz 7 values

Input X array defining wing-fuselage intersection, then Y and Z.
Start each array on a new card. Values are input at the percent
chords of the camber surface definition (Card 9), or basic
geometry definition (if WZORD not input).

Asymmetric Fuselage Area Input

Omit cards 17 and 18 if SYMM # 2.0
17 1-70 YES AOVR above-wing area
18 1-70 YES AUND under-wing area
Input area distribution above wing, then below. Start each array
on a new card. Values are input at the percent chords of the camber

surface definition (Card 9), or basic geometry definition (if WZORD
not input).

Alternate Mach Nos, For
Nacelle Pressure Field Calculations

Omit card 19 if OXML = O,

19 1-42 YES TMLOC: Array of local Mach numbers for nacelle
pressure field calculations. First value
corresponds to XM, successive values
correspond to TMACH (if included).

Note: Up to six values on the card.
There will be a total of TNOM + 1. values.
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Card Card Decimal Variable D -
Number Column Required Name ' escription

Wing Flap Definition

Omit cards 20 if TNFLAP = O.

20 1-7 YES X1 Inboard X value of flap leading edge.
20 8-14 YES Y1 Inboard Y value of flap leading edge.
20 15-21 YES X0 Outboard X value of flap leading edge.
20 22-28 YES YO Outboard Y value of flap leading edge.
20 29-35 YES DEFIAP Flap deflection in degrees. A positive

angle means the flap trailing edge is
deflected downward,

Note: There will be a total of TNFLAP cards, one for each flap.

21 I-35 YES TCA Array of canard angles of attack. A
positive angle means the leading edge
is rotated upward.

Note: There will be a total of TNALP values on the card.
Omit this card if TNALP = 0. or AJ5 = 0.

22 1-63 YES THA Array of horizontal tail angles of
attack, A positive angle means the
leading edge is rotated upward.

Note: There will be a total of THALP values on the card.
Omit this card if THALP = 0. or AJ7 = O,

23 1-7 YES VACFR Fraction of vacuum pressure coefficient
for pressure limiting.

24 1-35 YES TLALP Array of o's for limiting pressure
coefficient.

Note: There will be a total of FLIMIT values on the card.
Omit cards 23 and 24 if FLIMIT = O.
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Decimal Variable

Card Card Description
Number Column Required Name —sscriprion
25 1-35 YES CLINP Arrays of 1lift coefficients for the
input Mach numbers (XM and TMACH) at
which the combined flat plate and
camber pressure coefficients are
computed.
Cy's for each Mach number begin on a
new card,
Note: Up to five values per card. Up to six cards.
The number of values on each card will correspond
with CLIN(I) on card 7.
If CLIN(I) = 0, omit the Ith card.
For a new case, input cards 2 through 25 at this place
in the data deck,
26 1-3 END
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5.0 TYPICAL CASE AND PROGRAM OUTPUT

A tyrical design and analysis case and associated program output
are rpresented in this section. Given a configuration consisting
of wing, fuselage, nacelles and horizontal tail, the following are
oktained:

° Wing design at Mach number = 2.7 for C;, = .10 and Cpe =
.010, in presence of fuselage and nacelles with pressure
constraints.

° Analysis of configuration drag-due-to-l1ift for a series
of horizontal tail settings.

. Skin friction drag
o Far-field and near-field wave drag aralyses
. Drawing of configuration.

The input card listing for this case is shown cn page 99.

The prcgram output has be=en edited to reduce page count while
illustrating output format.

The output begins with a listing of the basic geometry, separated
intc components (wing, fuselage, etc). An uncambered wing was
specified in the basic geometry, since the canber surface will be
defined by the wing design program.

Configuration-Dependent Loadings

Since the wing design case 1s to be performed with pressure
liriting, and in the presence o0f fuselage and nacelles, the

corresronding pressure arrays must be computed. The near-field
wave drag program is run first, tc generate the wing thickness
pressure data (page 109). Only the wing geometry is required for

this calculation; output for the complete configuration from the
near-field program is illustrated later (page 234).

The 1ift analysis program is executed next, to calculate the
nacelle pressure field and the fuselage upwash pressure field. To
obtain an approximate orientation between the fuselage and wing
for the upwash field calculations, a previously defined camber
surface was input using the TIFBC = 1.0 option. The ANLS
interface programr inserts this definition into the basic geometry
and prlnts it (page 110). The lift analysis program then computes
the wing upwash field {page 115), the nacelle rressure field (page
117), the asymmetric fuselage buoyancy pressure field (page 116),
and the loading on the wing due to the fuselage upwash field (page
121). The wing upwash loading is that for the basic wing angle of
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attack with all wing slopes zeroed, i.e., as ccmputed with input
WHUP = 1.0. .

Wing Design Solution

Much diagnostic output is available from the wing design module.
However, print ccntrols are used in the progranm (input APRINT) +o
provide output flexibility. In the typical case shown, the print
contrcl was set at +2.0, to illustrate output format, and then
edited. The design case shown uses all seventeen loadings; first
to generate a RESTART deck, then to obtain a wing design for a
spzcific design point using the RESTART opticn. The fuselage is
included in the solution.

The wing design program first prints the input data and checks the
design and ccnstraint options (the card 7 inputs) for consistency.
The semri-span stations, in program uhnhits, at which the camber
surface will be calculated is next printed, followed by a listing
of the ccmponent loadings to be used and the chordwiss locations
at which the camber surface will be intergolated. Tables of the
configuration dependent loadings are also output.

Five Z ordinate constraint locations are specified in the input.
These are checked +to see if the Y and X values of the constraints
are cn a comput=2d Y station and on the planform, respectively.
{The Y values were shifted slightly and a note printed).

The program next computes and prints the flat wing solution (page
133). This includes lift and drag coefficients, the 1lengthwise
center of fpressure position (as a fracticn of overall wing
length), and the drag-due-to-1lift factor. Since the fuselage is
used in the solution, the aerodynamic center lccation of the .wing-
fuselage combination {computed in the 1ift analysis program at the
time of the fuselage upwash calculation) is substituted for the
aerodynarmic center of the wing planform only (rage 133).

The prcgran then calculates the carry-over 1ift distribution of
all tne camber-+ype loadings (page 134), and the associated force
coefficients.

The program next cycles through all the component 1lcadings. For
each, a table giving spanwise distributions of 1lift, drag, and
pitching moment coefficients is printed. This is followed by the
integrated values of lift coefficient, drag coefficient, center of
pressure position, drag-due-to-1lift factor, the ratio of input
reference area to gross planform area (Sref /Sprog » the pitching
mowert slope with design (€7, and the Cpy associated with the
compcnent Cy. This is followed by the interference drag of the
compcnent loading on the nacelle area distribution (if nacelles
were input), and a tabulation of the interference drag
coefficients associated with all other compcnent loadings. The
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camber surface for the selected loading is then printed, together
with- the 1lifting pressure distribution and upper and lower wing
surface pressure distributions. The camber surface inboard of the
side-of-fuselage station is set to zero, since it is replaced by
the fuselage shape. The individual camber surface data are. not
shown, but have the same format as the final sclution (page 182).

The rrogram next summarizes the force and interference drag
coefficients of all the component loadings (page 156). The order
of the data are:

1) Lift coefficients for all loadings and their respective
Cmo constributions (for the exposed wing part).

2) Interference drag coefficients for all wing loadings
(page 156).

3) Drag coefficients of wing-on-nacelle {page 158).

4) Fuselage input to wing design point (lift, drag, and
pitching moment), transferred from lift analysis program
(page 159).

5) Lift, drag, and Cp, contributions of the carry-over lift
distributions (page 159).

All cof these data, plus +the configuration dependent pressure
distributions, are then punched into a RESTART deck, and the deck
image printed (page 159). Only a portion of the KESTART listing
is shcwn since it is quite long. (The size of th=a RESTART deck is
a function of the number of loadings, whether fuselage is used,
nurker cf constraints, etc).

With all component loading data defined, the preogram then solves
for the wing designs requested on card 7. (If the design case is
run from a RESTART deck, the program solution commences at this
pcint.) The solution cornditions are summarized (i.e., CLe Cmor 2
ccnstraints, etc), followed by the optimized values of Cpo, Kg
(drag-due-to~lift factcr, <Cp/Cr2), and the associated loading
corkination factors AjCij The respective contributions . of
exposed wing, fuselage, carry-over 1ift, and nacelles to the
configuration is then printed.

The solution pressure distribution is next printed and scanned for
pressure constraint violations. If any occur (either in level or
gradient), they are noted in the right hand margin. At the

ccenclusion of the pressure distribution print-cut, the 1locations

and magnitude of the largest solution pressure level and gradient
are ncted (page 171). If wviclations of input pressure limits
occur, the solution repeats with a constraint added at the
location of worst violation.

For the test case shown, a wing design was obtained in a

suksequent run ‘using KESTART. Since all of the basic solution
data were preserved in the RESTAKT deck, it was not necessary to
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recalculate the configuration-dependent data. The RESTART deck is
valid for any case having:

1) The same or fewer loadings (order can be changed)

2) Same fuselage geometry, angle of attack, and side of
fuselage station

3) The same or fewer 2Z constraint locations (in same
order) . The value of Z at these 1locations can be
changed, however.

4) Any Cis Cpor Or pressure constraint.

In the particular test case shown, the value of Cpo was changed
frcm the case which generated the RESTART data, and only four (of
the five availakle) Z ordinate locations were used. Sclution
pressure distributions were requested for all four camber surface
options (Cp only, Ci, plus pressure constraint, Cj, plus Cpo, CJ
plus Cpo + pressure constraint). The resulting camber surface for
C;, + Cppo + Cp was requested to be output and also punched into
cards.

The solution commences for the C; (and Z) case. It then continues
by arpiying the gressure and Cpo constraints.

In crder to illustrate program output, the solution involving all
constraints has keen edited and is shown (beginning on page 160).
The initial solution has a number of pressure violations, the
worst of which is identified (page 171), and a constraint applied
there. The solution @ then recycles, and identifies a second
ccnstraint to ke applied.

Subsequent soluticn cycles build up to four gradient constraints,
one of which -is found redundant {i.e., made unnecessary by a later

constraint), as showi. on page 177. That constraint 1is removed,
together with the 1last constraint applied (since i1t involved a
redundant constraint), as shown on page 178. The solution

continues until the gradient constraint is everywhere satisfied,
and then checks tpressure level. In this case, level was already
satisfied, so the final solution summary is printed, including a
sunmary of the twelve largest pressure gradients on the wing upper
surface for the final solution (page 181).

After the final solution is obtained, the program calculates any

requested camber surfaces. The spanwise drag summary, force
coefficient summary, Z values are printed as was done for each of
the component 1loadings earlier. The camber surface 1is then

interpolated at the requested percent chord values, printed and
punch=d into cards {page 194).
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Wing Camber Surface Update

In the illustrative case, the final camber surface design was used
to update the kasic gecmetry by means of the executive card WGUP.
The updated definition is printed on page 196.

Lift Analysis

Given the btasic geometry definition and the camber surface
obtained by the design program, the lift analysis program was used
0 «calculate the 1lifting rressure solutions for the complete
configuration, both tail-off and tail-on at a series of horizontal
tail settings.

The camber surface definition punched by the wing design program
was 1input into the 1i1ft analysis program. The wing camberline
definition at .075 semi-span (side-of-fuselage station in wing
design program) was substituted for the zeros punched by the wing
design program 1in the ftuselage region, 1in order to allow
calculation of the wing-fuselage intersection.

The 1lift analysis program output consists of the input, the wing-
fuselage intersection definition, fuselage upwash definition
{upwash in degrees), fus=lage buoyancy field, the nacelle pressure
field definition, camker surface data and the wing 1lifting
pressure coefficients. These are summed over the configuraticn to
octain 1lif+, drag, and pitching moment data. The fuselage force
coefficients are printed both with and without wing downwash
affects included (page 209).

The fcrce coefficient summary, tail-off, is skown on page 215.
The program first prints a table of 1lift, drag, and pitching
moment coefficients for the wing at the input ircidence, and also
per degree angle of attack (FP at 1 degree). The increments due
to the nacelles are also printed. This table is then repeated
with the fuselage contribution added. The drag terms are then
combined into two equations (nacelles on and off), and drag and
pitching moment coefficients tabulated for a series of 1lift
ccefficients.

The configuration streamwise 1lift distribution is next summed and
printed and further broken into separate summations for wing-
fuselage-canard, nacelles, and horizontal tail. These summations
are cumulative and are divided by the total 1ift of the
configuration.

The force coefficient and streamwise 1lift distribution data are

repeated for each tail angle of attack, together with the
ccntributions due to the horizontal tail.
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The wing lifting pressure distribution at a specified C;, is next
printed (in this case, at a C;, = .10). These data (page 222) are
fcr the rressures generated by the lifting suxface, but do not
include rpressures due to the nacelles or asymmetric fuselage
buoyancy field.

The spanwise lift distribution is printed last (page 224). This
tabulation is for th2 wing-canard-nacelles combination only
(excluding fuselage or horizontal tail).

If tte limiting rressure option of the lift analysis program is
regquested, the output is the same except for two alterations:

1. The data at the configuration basic angle of attack become
data at a specified angle of attack.

2. Notes are printed to call attention to the pressure limiting
crtion.

Addi*ion of a canard to the configuration prcduces an additional
set ct force coefficient summary data, i.e., data is printed both
with and without the direct canard contributicr.

Skin-Friction

The skin friction program prints input, then a table of wetted
areas, drag/dynamic pressure (D/9), and drag ccefficient, fcr each
input flight condition (page 227).

Far-Field Wave Drag

The far-field wave drag program prints an enriched area
distribution for the fuselage (page 228), then the area
distribution for different configuration component buildups at a
series of theta {cutting plane inclination) values., The program
next identifies and prints the area restraint points corresponding
to the case restraint condition, followed by configuration data
fer the inrut configuration and one optimized subject to the
restraint pcints. An optimized fuselage area distribution
corresponding +t¢ the restraint case 1is then calculated and
printed, followed by a drag summary for the configuration as-input
and with the optimized fuselage (page 233).

Near-Field Wave Drag

The near-field wave drag module, for wing-fuselags-nacelles, was
executed next. The program input is first printed, followed by
the wing fuselage intersection. {The 2 values of this
intersection are relative to the fuselage centerline, rather than
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the cverall coordinate system.) Thickness pressure distributions
for the empennage surfaces are then printed (page 235).

The nacelle terms are next printed. First the nacelle pressure
field acting on the wing is output (edited out in this case since
it 1is the same as previously illustrated in the lift analysis
program output). The interference pressure signatures associated
with the nacelles and fuselage acting on cne another are next
calculated and printed, including the "image" signatures
associated with reflections off the wing surface.

The buoyancy field of +the fuselage acting on the wing is then
summarized, followed by the wing definition and isolated thickness
pressure solutions.

The isolated fuselage pressure distribution and the wing-on-
fuselage signature is next tabulated (page 24k), -together with a
running summation of the drag associated with these pressures.
Each of these sums is divided by the total corresponding drag
value.

The final drag summary (page 249) consists of wing section data,
takulated fuselage and nacelle drag coefficierts, empennage drag,
total drag and wetted areas.

The wing section data, at the solution spanwise stations, consist
of the isolated wing section drag coefficient (CDW/C= drag of the
element row divided by chord), interference drag of fuselage on
wing section (CDBOW/C), interference drag o©f nacelles acting on
the section (CDN@W/C), the sum of those section coefficients (SUM
ccs/c), and the fraction of the total wing wave drag for the
section.

Drag of the wing-fuselage combination is next printed, including
the isclated wing (CDW), isolated fuselage (CDE), fuselage-cn-wing
interference (CDB/W), wing-on-fuselage interference {(CDW/B), and
the total of those (CD WING-BODY).

A takle of nacelle drag terms is then printed, giving the isolated
wave drag and the interference terms for the nacelles at each
input origin.

The total wave drag for the configuration is grrinted as T@TAL CD.
Plot Program

The rlct program prints the program input and view data. a
typical drawing frcm the program is presented on page 12.
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969-500 17 LOAD CHECK CASE
40, 224 Oe le
2e 1. le
27 «006 el ~17.
2e 2e 1o
le Os [ Oe
120,85 189, 263,39 189,
84,9688 4,96B8 4,9688 6,625
=407 =10e16 ~14411 ~B8432
O 1. 2. 3
12 lé. 16« 19
18e 40
le 2e 3e &eo
11. 164 17 l4,

50,000
50,000
~5.094
~54094
=3e700
~24528
=14584
-1.017
-e211
387
1,633
~10348
~24557

-24238

604000
604000
-60213
~6e213
~40662
-34327
-24258
~1e576
~e647
=082
14704
-1e556
~20900
-2¢412

WITH FUSELAGE

6o
ZB.

Te 8,

124

Te
304

70.000
70,000
-7e218
~70218
-5e572
-44130
=2:964
=2¢184
-1e137

~2265

le722
-1e750
~30264

~2e542

80,000
80;000
-8+082
-84082
~650406
-44918
-34685
-24825
=1+669

-e669

1730
-1e973
=-3e¢622

-2e627

AND Z TERMS

8.
324

9

10
36

10.

NoOwrwWNOWMS

9-1
9-2
10-1
10-2
11-2-1
11-2-2
11-2-1
11-2-2
11-3-1
11-3-2
11-4-1
11-4-2
11-5-1
11~5-2
11-6-1
11~6-2
11-7-1
11-7-2
11-8-1
11-8-2
11-9-1
11-9-2
11-10-
11=-10-
11-11-
11-11-
11-12-
11-12-



- 0.. - 66 .25
207, 269.8
O 100.
O, 100,

-el137 —4137
=2137 =,137

«0028 L0025
«0028 ,002%
FND
WDE2
969-500A CHECK CASE
40, 22 -le Je
’.. !. 2.
27 «01 ol -17,
e 2 le
- le 1. le 3.

130,85 189, 243,39 1389,
4.9688 4,9688 4,9688 6.625

who07 =10e16 =18,11 -8,92
O le 2e 3.
12 lée 16 19,
18, 40¢

1o 2e 3e L33
11. 16¢ 17 14,
O . 6602%

207, - 269.8

0.0 100.,0 v

0,0 100,0
=0.137 =06137
=0e137 =0.137
«002% ,002%

«002% L002%
969-500 17 LOAD CHFCK CASE
##% RESTART
END
weUP
ANL2
969~500 17 LOAD CHECKX CASE
1o 1 53 le
22 12+ 1le
1le
-ll 2. l L]
?e7 1.

0,000 %.000 10,000 20,000
90,000100,000
0.000 2,500 5,000 7.500
20,000 25,000 40,000 47,200
9% ,000100.000

0,000 «166 o182 -,624
~T74132 -8,500
0,000 166 0182 -,624

~T7+132 —-84500

4.9688 0o

0o 2e

L

189,

89,2813

-T«0

L Se 6 Te
22e 25a 284 30.
Se e Te 8e
13, 15, 12

22 SPAN STA, WITH FUSELAGE

DECK INPUT &% (NOT LISTED)

22 SPAN STA. WITH FUSELAGE

~ls

30,000 504000 50,000 60,000

10,000 124500 15,000 17.500
55,000 £2.%00 70,000 75,000

—22108 ~3.584 4,783 -5.658
20108 3,584 —4,783 54668

8o
32,

17 LOADSy &4 2 CONSTRAINTS RESTARTED

9

AND Z

*u%

AND 2

70,000

20,000
80,000

~80255
=5¢255%

'10%

36,
10.

TERMS

TERMS

80,000

2%-000
90,000

~60625
~6e625

15

16=1

16=2

171

17=2
RESTARY

~wONS BN

101



102

0,000
=Te132
0,000
~Te132
0,000
~65161
0,000
543413
0,000
-64132
0,000
-5,974
0,000
-5,688
0,000
=5,520
0,000
~64028
0,000
-5,972
0,000
=6 4940
0.000
4,530
0,000
-34152
0,000
-a817
0,000
25213
0,000
«58?
0,000
e6113
0,000
0549
0,000
~1e173
0,000
=3.634
0.
ol
END
SKFR
=500A
T 1
2e
27
lel
END
FFWD

«166
~8,500
0166
-8,500
« 004
-64858
- 005
=5,742
-+039
-6,4500
=032
-64782
-e017
‘5.938
«020
~5,770
«058
-64391
+085
=6 4408
«137
-54431
#1193
~54190
328
~34842
«403
=1,322
«456
26322
-e047
«492
~-s017
706
~e131
«848
#1023
=1e167
-339
-3,542

2e

1 -1

60e°
35,

«182
182
~¢102

~-.098

-.185

-e175
-el34
-»071
~+075

« 040

o176

«316

0532
o719
«862
~e066
—.Oié
~e282
0156

~e660

Oe

FAR-FIELD WAVE DRAG

Te
1

1.
207

le
50.

—eb24
—.628
-e799
-.707
~e879
-.838
—T49
-e625
-.562
-.432
~e105

o172

.596
1.087
1,533

012
-.064
—ea01

026

-14245

le
1.

-2+108
-24108
-1.887
~le644
~1.876
-1.799
~1e657
~14486
-14402
-1.2}4
—e714
-¢315
336
le156
1,072
156
~e075
-e&b7
~e320

-1,756

~34584
~34584
~34009
~20632
~20936
~20832
~2649

~20447

~20375

~2e181
~14479
~e992
-e114
le020
24269
0262
-+055
~e465

~e611

~44,783
-44783
—44001
-3.523
-34920
-34806
-3.592
~34386
~3.354
~3,103
-2.304
1,758
~e695

«753
2,394

e320

«022
-~ 606

~e855

~54668
-5.668
-4e808
~44251
~4e754
-44640
~-44407
-ke212
-6;262
-44016
-3.109
~2.570
~1e316
*610
2.476
387
138
-e266
-14032

-6e255
-64255
~54397
-4e779
~54393

-54284

~54036

-4,864
~50034
-4.826
~34835
=34301
~1e925
<0024
2,584
0648
«287
~e013

~le118

~24187 ~24526 ~2482]1 -34071

OPTIMIZATION BASED ON MAXs AREA

1.
36.

le

=60625
~6+625
=5.777
-5.085
=5¢807
~5702
=5e434
=-54280
=50624
~5.486
~4eh24
~3.923
~2525
~e378
24600
«533
0465
0263
~1e157

~34277

NN

AWN RPN

N

ol
N e



NFWD

NEAR-FIELD WAVF DRAG

1le le le 1.

0. 207

4497 -1e -1a

END

pLOT

969-500 CONFIGURATION

le le l. le le

x 2z . 10e ORT
Xy 10e ORT
Yy 2z 10s ORT

END

fWNHO\n’wNHQ

&5
t
W N

wn

103



¥01

. WING Ll
j R - REFA = 9898,0000 . . CBAR .= 106.4100 ...
T R Xa = 77.3280 X0 » 83,1040
—_— Yo = 449688 Yo. » ba6250 S .
e 0 = 00000 0 = 0.0000 . _.... .._.. . 20 =_.. 0.0000
e o e ... ..CHORD = 166,0700 CHORD = .160,1330 ....._. . _. ... ___CHORD .= _ 149.7900
... PERCENT . CAMBER HALF-THICKNESS CAMBER HALF=THICKNESS _ —.CAMBER - HALF-THICKNESS
. CHORD. (7). UPPER LOWER (Z) UPPER LONER 12} UPPER LOWER
- _ 0.0. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 . 0.0000 .0.0000
25 040000 2700 «5700 0.0000 «5700 «5700. 0.0000 .+3500 «5500
5.0 0.0000 7140 « 7140 0.0000 « 7140 27140 0.0000 27120 «7120
10.0 0.0000 +8720 «8720 Q.0000 +8720 28720 .. 0.0000 «8720 8720
20.0 0.0000 1.0500 1.0500 0.0000 1.0500 1.0500 0.0000 1.0540 1.0540.
30,0 .0.0000 141450 1.1450 0.0000 1l.1450 1.1450 0.0000 1.1560 1.1560
40.0 0.0000 1.2000 1.2000 0.0000 1.2000 1.2000 . 0.0000 1.2130 1.2130
5040 .0.0000 1.2300 1.2300 0.0000 1.,2300 . 1.2300. ... 0.0000 1.2350 1.2350
60.0 0.0000 1.2490 1.2490 0.0000 1,2490 . 142490 0.0000. . 1.2370 . 1,2370
70.0 0.0000 1.1700 1.1700 0.0000 1.1700 1.1700 0.0000 1.1270 141270
8049 0.0000 «9370 +9370 0.0000 «9370 29370 0.0000 «8830 «8830
9040 0.0000 25460 «5460 0.0000 «5460 + 5460 0.0000 5070 «5070
100.0 0.0000 0.0000 0.0000 0.0000 0.0000 040000 0.0000 0.0000 0.0000 .
X0 = 116.9600 X0 » 148.9800. - X0 s .225.8100
Yo = 16,3330 Y0 - 31.2500 Yo = 47.5440
10 = 04,0000 10 . 0.0000 10 . » 0.0000
CHORD = 125.3500 CHORD = 77.2950 CHORD. = 32.6810
PERCENT CAMBER HALF=THICKNESS CAMBER HALF-THICKNESS CAMBER HALF-THICKNESS
CHORD (2) UPPER LOWER (2) UPPER LOWER (1) UPPER LOWER
0.0 0.0000 0.0000 0.0000 040000 0.0000 040000 0.0000 0.0000 0.0000
245 0.0000 «5500 «5500 0.0000 «5700 «5700 0.0000 «5800 «5800
5.0 0.0000 +7150 «7150 0.0000 « 7270 07270 0+,0000 «7290 « 7290
10.0 0.0000 «8760 8760 0.0000 «9020 «9020 0.0000 29110 «9110
2040 0.0000 1.1260 1.1260 0.0000 1.0980 1.0980 0.0000 1.1340 141340
30.0 0.0000 1.1740 141740 0.0000 1.2200 1,2200 0.0000 1.2680 1.2680
40.0 0.0000 1.2350 1.2350 0.0000 1.2890 1.2890 0.0000 143430 1.3430
50.0 0.0000 1.2500 1.2500 0.0000 1.3150 1.3150 0.0000 1.3750 1.3750
60.0 0.0000 1.2290 1.2290 0.,0000 1.2620 1.2620 0+0000 1.3200 1.3200
70.0 0.0000 1.0870 1.0870 00000 1.1050 1.1050 040000 1.1550 1.1550
80.0 0.0000 «8400 «8400 0.0000 «8420 8420 0.0000 «8800 <8800
90,0 0.0000 +4740 04740 0.0000 04730 04730 00000 04950 . . . 44950
100.0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 040000 05,0000 0.0000

. e

- .,.-‘“._.‘ -,

YTV




sol

ke L S

B {1]

- U . _Y0
10

— CHORD
.- PERCENT  _ CAMBER

. CHORD _ = _ (1)

0.0 0,0000
205 0.0000

_ ... 540 040000
10,0 _. 040000
20,0 0.0000
~..30,0 . 0.,0000
40,0 . 0.0000
50.0 000000
60.0 0.,0000

. .7040 0.0000
80.0 0.0000
90,0 _ 0.0000
100.0 0.0000

LLL T

. . X

... GENTERLINE
. 0.0000

..... . 16.6700
L 33,3300
5040000
66,6700
93.3300
*100.0000

_ 11646700

. 13343300
.. ..-150¢0000
.. 16646600
. - 183.3300
20040000
..216+6700

. 233+3300
250.0000

.. .-.26646700
e .. 28353000
..295.0000

_enex e

225,2100.
47,5450
0,0000
32.6810

HALF=THICKNESS

UPPER LOWER

0.0000 0.0000
«1340 1340
#2610 2610
24950 22950
«8800 »8800

1.1550 1.1550

1.3200 1.3200

1.3750 1.3750

1.3200 1+3200

11550 11550
«8800 «8800
+4950 24950

0.0000 0.0000

k% LE L2

13
CENTERLINE
10.0000
8.5500
741000
546400
441700
2.7300
1.2800
~=¢1400
-1.6000
~3.0400
~445000
=549000
~7.4000
-848500
=10,2500
=11.7000
~13.,2000
=14.6000
=15,7000

T oeen

. MING. T wee%  eess L1313 L1 d1] L FF

. X0 s 25842100 —
JY0 =l e6.2500 . -
s Qw0000 0 T

CCHORD .= 14e4e8Q0 . ... T T —
CAMBER. ._ MALF=THICKNESS .. __ " =~ "

(2) 7 UPPER .. __LOWER _ e T
040000  0.0000 10,0000 " TTTTTT T ITTTTTUT
0,0000 L1380 . W23%0 L DT T

040000 . L2010 2610 _ "7 T T T -
000000 . 44910 __.6910 T -
0.0000  ,8800 __ L8800 e
0:0000 _ 1.1550 . _1.1550 _ T —
0.0000 ~ 142850 _1.2850 _ T T N
0.,0000  1.3750 ..1.3750 . __ _ .. S
0,0000  1.3200  1.3200 - ) —
040000  1.1550 ... 1.1580 . . . ._ ... .. .
040000 »8800 . .B800. T ...l T
040000 29950 . 06980 T T
0,0000 . 0.0000 . 0.0000 . . .7

FUSELAGE . EE !#’!_._,.. !!#0_4___ -t!#! - !i!‘

RADIUS CAREA . . ____PERIMETER .__.__ . ._. .
0.0000 040000 UL . 0.0000. .. . -
2.7350 23,5000 . _. . ..17.1846. L
42782 ° 57.5000 .. ... _ 26.8806 . . . _ .
5.3226 8940000 . . .. .. 33.4426._. . _.. . .
6.1026 117.0000. . ... 38.3440. ... . . . ..
643330 126400000 ... . . _....39a7915.. _ .. . ..
641752 119.8000 . 38.8001 .
5.8632 108.0000 ... ..... ..... 3648398 .. ... .. . .
5.7812 10540000 _ . ... 36.3245 .. ... .. ..
5.8360 - S 107.0000 . .. 36,6688.. .. _ ____ .
548360 107.0000 . .. .. _ 366688 _._._ ___ . _ ___
5.8087 . - 10600000 .. 36.4971._ T~ T
5.6980 102.0000 . .. . . 35.8018_ _..____ ____.
5.4700 9640000 .. 34,3692 ___ .
5.0146 _.T79.0000 " 3i.m0r8 .
4.3336 . .7.59.0000 . 2t.2290  _____ _
3.2410 . . . 33.0000 DT 20,3639
145958, _._ _ _ ___B.0000 _ 10,0265 R

0.0000. ____ .. ___

.-0.0000 0.0000 -




901

T oRFER T Wk ok (22 3] ) ThE¥E TR NACELLE — — ¥¥¥% ~~~ 7 "F¥FF LL1XX] TTHEEE F XXX ]
X0 = _213.4200 X0 % 218,6700 e e -
Y0 = _ 1643300 YO = 31.2500
0 = -5.8000 20 = =4.9000
DO = _ —-5.8000 DO = -4.9000 G e e e e e
X . RADIUS X RADIUS
_ 0.0000 _  2.8650 0.0000 2.8650 - SR S e —-- —_—
2.0080  _ 2.9830 . 2.0080 2.9830
15,4700 3.6330 15,4700 3.6330
21.5250_  3.7700 21.5250 3.7700 - - - e e e e e e
2840170 _ 3.6540 28,0170 3.6540
32,0670 _  3.4200 32,0670  3.4200

35,0400 3.4200, 35,0400 344200 - <o - - - e

L1 L] FIN - & dhdk ekt (22T - khkk k¥ T TCAWARD T T HEREN R 111 B
XL =  225.8000 XL = 27040000 . XI = 261.0000
YL s 47,5500 .. YL = 10,0000 e i o UYL s 2.0000
L = 10,0000 IL = ~-13.0000 _ I = -14,0000
CL = 38,7500 CL = 24,2000 ) CI = 25.0000
XU = 262.5000 XU = 282.5000 - - e R L _ . X0 = 277.0000
YU s 47,5500 . YU = 0,0000 . YO * | 11.0000
IU = 10,0000 U = -49000 oo I0 = =14.0000
tu.s .5.0000 tu = 9.2000 - e e e T T g0 940000
) PERCENT UPPER LOWER
PERCENT HALF PERCENT HALF e . CHORD ORD ORD -
CHORD THICK GHORD THICK o _ 04000 _ _ 0.000_ 04000
. 0400  0.00 0.00 0.00 . 504000 1,500 . 1.500
32,50 1.50 32.50 1.50 o G e e e 77100,000 . 0,000 04000
67.50 _1.50 67.50 1.50 i T
100,00 0,00 100.00 0.00 T T



LO1

i

OB~ S Wwine

CHORD

X

17,3280
83,1040
93,1650

- 11649600 _

168.9800
225,8100

. 225.8100

258.2100

. .0s00

T TMAGH No.= 2.70000

| 77.3280.

Y
0.0000
4.9688

2«50 .

5.00
10,00 .
20000_

" 30.00

40.00

606250

9.5100
16.3330
31.2500
47.5440
47,5450
6642500

77.328698
81.480430
85.632162
.93.935626
110542554
1274149482
.. 143,756411

NON= 40
_PLANFORN BREAKPOINTS

CHORD
166.0700
166.0700
160.1330
149.7900
125.3500

77.2950
32.6810
32.6810
14,4450

NOPCT=

_INBOARD WING END DEFINITION
. X Y

44969000
44969000
44969000
44969000
44969000
44969000
44969000

JBYMAX= 20 RATIO= 4.15385. ... .. __ . ..
XLE CXTE. . N SUIRERN
0 7703280 __2643.3960 _ . .0.0000
1 17.3280 24343980 . . _l.6563_ .
2 77.3280 243,3980.. . _ 3.3125
3 77.3280 _ 24343980 . . 4.9688 __ ..
4 83.1040 . 24302370 . 646250 .
5 88.8799 . 26340751 ... B.2613
6 94,6559 249249146 99375 .
? 100.4320 ..26247580. . .. 11.5938 . _.
8 106.2081 24246014 ...13.2500
9 111.9843 24244449 . 14,9063
10 117.7603 | 2¢42.3710 . 16.5625
11 123.5362 2642.8112. | 18,2188
12 129.3120 2643,2515 1948750
13 135.,0878 2430917 . 2le5313
14 140.8637 24441320 . 23,1875
15 14646395 24445722 24,8438
16 15244153 24540124 2645000
17 158.1912 245, 4527 . 281563
18 163.9670 245.8929 29.8125
19 169.7430 . 24644390 - 31l.4688
20 175.5196 247.6807 33.1250
21 181.2962 24849225 34,7813
22 187.0729 25041642 364375
23 192.8495 .251.4059 38,0936 ..
24 198.6262 25246477 . 39.7500
25 20444028 25348894 41,4063
26 210.1795 255.1311 . 43.0625
27 2159561 256.3728 4£4.7188
28 221.7328 25746146 . . 4643750
29 22646523 25848592 . . 48,0313
30 229.5211 260.1134 49,6875
31 23243900 26143675 31,3438
32 235.2589 26246217 53,0000
a3 238.1278 263.8759 5426563
34 24049967 265.1300 = 5643125
35 2643.8656 26643842 .. 57.9688
36 24647345 267.6383 59.6250
37 249.6033 268.8925 | 6).2813
38 252.4722 2701467 62,9375
39 255.3411 271.4008 = 64.5938
40 258.2100 272.6550 66.2500
1 T ...
0.000000 - 0.000000 _.
0.000000 ... .1e893190_ _ . P,
0,000000 e 223716469 _ .
0.000000 24896248 _ .
0.000000 . .-3.487455.. . -
0.000000 ...3.802987.

0.000000 .. ... 3.985663 _



801

o j " 4.0Baaoa .
T %0.00._ . 1605363339 2,969000 . . 0000000 . .. _ ..
80.00. . 1764970267 4969000 . . _ 02000000 _ . 4.148411_
770,00, 193577196 . 4,969000 . - . 0.000000 _ . 3.886021 . - o
— " 80400 210184124 L. 44969000, . 0.000000 3.112138_ ..
90400 226.791052 44969000 0.000000 . 1.813477 . .
100,00 243,397981 4,969000 0.000000 . ... 0.000000 . _ e e
. TABLE OF INPUT Z/C DRDINATES. _ ..________
T UXPET . 04000000 2.500000 5.000000 10,000000 . 20.000000.__ .. 30.000000 . ... 40.000000. 50.000000 .
e 602000000 70,000000 80.000000 _ 90.000000_  _1g0.000000 . __ 7T

- YI.B,Z PR - . Cr e = e - —— -_:—-— -"_-_-- —_ .. P— ~ .. -

. 0.0000 04000000 +570000 « 714000 872000 1,050000 . ... 1.1450Q0 . . . ..1.200000 1.230000.
— 1.249000 1.170000 +937000 +546000 0.000000_ T -

UL 0780 | 704000000 4570000 +714000 .872000 7 1.050000 .  1.145000 1.200000 1.230000.
o 1.249000 1.170000 «937000 4546000 0.000000 _ . :
21000 __ . 0,000000 +570000 « 714000 4872000 1.050000. .. 1.145000 ____ _ 1.200000 1.230000 .
.7 14249000 1,170000 +937000, 546000 . 0.000000 . o

T35 T 0.000000 4550000 «712000 .872000 7 1,054000. . _  1.156000 " 1.213000 1.235000

o 1.237000_ 1.127000 . 883000 4507000 0.000000 o
22465 7 0.000000 +550000 «715000 +876000 1.126000 . . 1.174000 1.235000 1.250000
T 114229000 _ 1.087000_ +840000 +474000 0.000000 o
T aeTIT T 0.0006000 4570000 CW727000°  TL.902000 T 1,098000 . . 1,220000.  1.289000 1.315000
L 14262000 1.105000 «842000 4473000 0.000000.
o7176 . “0.000000 +58000Q +729000 +911000 1.134000 " 1.268000 . 14343000 1.375000 .
o 1.320000 1.155000 880000 +495000 0,000000
TTUTITT T T 64000000 4134000 4261000 4495000 «880000 . 1.155000 1.320000 1.375000.
o _1.320000_ 1.155000 _ +880000 +495000 0.000000 )
_1.0000__ 0.,000000 4134000 | 4261000 _+491000 . _,B80000 __ . 1,155000 . __1.285000 1.375000.. .
[ _. ~1.320000 1.155000 . «880000 «495000 _  _0.000000. e e e e e




601

o XBCT 0400
— e .. . 60400 . 65.00
BRZ1YI AN
. _0+000__0.000000__ +007181 _
_.000151 -.001318
T 4025 .003049  .007607
. +001558  .000311
. .«050 _ ,010939 _ ,011780
2000675 -.002347
77,075 T .035284 . 4010912
-.001747 =.003713
100 .063472 007600
_ -.003840 =.006206
T 4125 . .093863  .006988
~.003455 =-.007376
«150 _ 4133990 005068
~.004685 ~.010334
«200 . 050564 =.005361
-.007965 ~.011250
___s250__ 4060388 _~,005435 .
e .. _=2 008411 -4013225 _
T.300 _ 027466 -.,006828
T=e011106 -.014519
T 4350 | 4049029 = 003490
. =4011633 -,016311
TL4007 4040513 .001386
=e014561 =.017424
0450 032322 _-.002308
o -.014931 -.020065
"T.500 | L018075 ~-,002695
- ~.018562 =-.021491
..600 - 4020833 =.001276
. .=2021376 -,026207
;L;quo_ﬂ,;bn1ao9 . ~+004798
. . .me026569 _=,030291
L2800 ,041524 _ 034978
sl _=e031B&1 _=-,035512
900 ._+045368._ . ,041996 .
.~e017812 =-,024015

5,00

10,00

. 70,00

+015607

.=«003688
0013422 |

=-+002880

4015375

-+003482

+005615
~+005689

=.005832
-«009535

~+006320
-+012355

-+010583
=.013589

-«009168
-.015679

-.012)06
-.017520

-+011185
-«017333

=+008104

_=e021072

=¢010265

.=e021129

-«013220
=+023851

-+01352¢
-«024274

-.010419
-.029886

" =¢010906

=»034013

028432

-2+039184

«038604
=+029836

_TABLE. OF _THICKNESS. PRESSURE COEEFICIENT _
25,00
T 85.00

15,00

7500

.»020424

~-+Q04128

«014378
-+«006007

0013403

~+006735

+005186
=+010283

«004328
~+013763

«002556
-+015598

=+000360
-¢014761

«000630
=+¢019393

=¢004102

~+«020189 _

-+009507
-.022887

=+0140617
-«023907

=e012448
=+02514%

-.015858
—+026846

-+017029
-.028923

~.015099

-+¢033134

=+014763
=-+038357

4021860

=e042754

«035212
-+035658

... 20400

. 80,00 .

«012817
«009965
=+010054

+012492
=.010090

.009271
-.013900

«007403
-.017184

006160
-+018511

«003627
-+019423

=-+001391
~.021710

=+005151
-+023190

=+006045
-.026213

=+010100.

~e027272

-.011351
=-+029719

~¢013421
-.030958

-+017991
-+032109

-.014387

-.037964_
-e015342

-+042826

-e045989

. «031819

-+041460

015246

__.007863
~.007772 -

013488,
4007961

.=«015%312

+008389
-+ 015023 .

008633
=+016427

«004838
~+020046

«003531
=+021984%

«002310
=¢023994

-.000012

-.025177 .
=:004456] .

-.026821

-.005855
~¢029833

~+008771
-+030746

-¢010549
-+033393

-.007985
~+033339

-+011116

-.036115
2.014226
-.061284

-.015964
~eD46341

008632
=.049224

.e026961.
=s045631

. 55.00

+000620
+000594
001463
«001518
~+000367
-.001399
~.000325
=2 004206
-4004986
=+007420
~:008352
=-+011057
=:012453

=+014798

=+019086
-.022904

-.026872

30,00 ___35.00___ 40.00 __ _45.00. . .50,00
90,00 _ - 9500 100,00 . .——_._.. . .
—aD05973 4003528 __.002811. _ .005289. .. .003303
~=2017615.. . -2021555 .. =.026499 . .
2008164 _ __Jb05363.-m;obsazl,.”lodésés . 2001086
_~a017090. .=.020651 _=.025437. _.
20064969 ___.003865 ._.00627% . .00287L 002566
<.018806_. ~,023430 _-.026351
. +D04337. 2004304 .. .003884 . .001148 001523
~4021427..=,025760. .~+ 027668
2002677 ._ 4003110 .. .002020 ...001265 = +001828
~s024428 =,028060. -.029891°
2001621 _ 4001257 ....001579 = .000937 000031
<.025640 .-,029708 =—.032117
~¢000515 . .001040 .. +001054 =.000971 =,001206
-.026222 =.029065 =.032547
+000929. =,000706 -.002469. ~.001061 =-.001079
-.028616 -,031299 =-.033278
=.002725__=¢Q00706 .—¢001555 =,003227 .=,003446
-.030448_ =,03307)_ =-,034133 .. .
-.004519.  =,002755_ -.003994. -,001841_ =-.D04837
-.031124 .=.034304 _-.037308
~.003495 -,003808 .=.004304. =s005878 =.006262
-.034898  ~.036204 _-,038300
-.007385 =,006560 _=.005188 .-.005760. -.008216
~.036282 -,038077 .=-.038769
-.008625 =-,006773. -.007687 =-.009129 -.008486
-4037421 =,040173 _=-.042339
-.007332 =-.007855 =,007451 _-,Q10320. =-.012964
~.039599 _=,041182 _~¢042446 .
'
-.013563 "jﬁilisé—.l:ﬁiii&&i——_éikoos '-.011232
~043432_ -,044431. .~.045429. . _ .. _ )
-1611024_—1;6156391';Jﬁi&657'.-.nlzzsq_ 7019248
=2048955._ ~.051593__~.054323 _ . ___}' . .
002186 =-.003937 -.01005Q .-.015977 -.ozieza
052262 ~o054495 .. 20056729 oo . s e
.a021219.. 015477 ...009735 _. 003178003818
(20049070 ~4052509 —=a055988 ... .__ .

-+010815



1

otl

e . m2006175 __=.011970
14000 «034932 _,032537.
—_ «001768. ~.001631
LT T2 1
R X0
Yo
.20
B . CHORD
- PERCENT CAMBER
CHORD 1)
_ __._0.0 0.0000
_2e5
— - _ 5.0
_____ 10.0 __ .
2040 .. -1.9134
30,0 .. =3.6133
. 400 .. =5.4088
5040 - . .xTe1922
.. _60e0 . TBe8916
- _J0.0 71044547
s 80.0 .=11.8399
_ _90.0 _ =13.,0104
100.0 -13.9393
[N { | A
S Yo
- _ . 10
VR, CHORD
__.PERCENT__ _ _ __ CAMBER |
____CHORD (1)
0.0 _. 0.,0000
e 26D ._+0929
R 2 ¥ 21857
B 10.0 _ . 1361
... _.2040 2993
30.0 . Te9758
. _5%0.0 . ___  =1l.7870
— . ...50,0 . .=2.6833
_ _ _60,0 _ =3,623%
10,0 _ . =4h,e5833
_..._80.0 __=5.5402
e 9060 m6.5773
100.0 L mTe3782

T2 0950 T 4046229 - 043122

1040014

© ..036906.

2033160

T .a029018

050000,

—lﬁbbésbl

.005208.

. .025816.___‘1)?.073‘1 —a.n.LbiQ?.. ._.010939 _.(105275
=:018024 =2024077 _=.0Q30131  =.03618&_  ~<.042748 =—.049790. -,056833 . .. _ . ..
+030143 «027748 .. 025354 __ 022959 020565 LDmTO - ‘015666 ..0120.“\ -008627
~¢005038 =.008434 =.011831 =.015227 =-.018624 =-.022020 —.025"17 -
UPDATED WING DEFINITION —— - - - -
WING CAMBER SURFACE READ INTO BASIC GEOMETRY. .
LA L) La b L *k¥k WING Lh L L S (31 LLL] 11l il
REFA = 9898,0000 CBAR = 106-’0100 XBARIN.» _187.0000.. .._._.
- 77.3280 X0 = 83.1040 XO0. =_. 93,1650
. 4.9688 Y0 - . 6.6250 YO .-= __9.5100
. ' 0,0000 10 = 0.0000 R A0 ... 0.0000
= 166.0700 CHORD = 160.1330 —— - - © CHORD =  149.7900
HALF=THICKNESS CAMBER HALF=THICKNESS - .CAMBER. . . HALF-THICKNESS
UPPER LOWER () UPPER . LOWER ...41) .. _ UPPER .. . LOWER
0.0000 0.0000 0.0000 0.0000 0.,0000 ... _0,0000_ . .0,0000 0.0000
#5700 «5700 »0528 «5700 5700 . . __ 0556 .. _.5500 ___ .5500
»7140 #7140 «1057 <7140 #7140, _ . _ 1107 . _ L7120 #7120
. ,8,7_2,0 28720 =+2306 28720 28720 .. =.1337 . ____ L8720 - 28720 .
1.,0500 1.0500 . -1,3723 1.0500 1.0500 __ =~1.0272 . .1.0540 .1.0540
. 141450 1.1450 =2,7975 . 1l.1450 - le1430 . _. =2.1970 . _1.1560 . _1.1560
1.2000 1.2000 . =4.3476 1.2000 _1,2000 C=3.4961 . . 1.2130 . _1.2130
. 1e2300 | 1.2300 -5.9249  _1,2300 _1.2300 ___ _  =4.84563 __1.2350 1,2350
1.2490 1.2490 =~T.4654 142490 142490 . . _-6.1905 | 1.2370. _1.2370
3141700 . 1,1700 =849226 LLel700 161700 0 =~T.%901) __1.1270 .. 1.1270
<9370 . #9370 -10.,2581 09370 29370 . . =8.7121 . ___.8830. .. .B8630
#5460 __ .5460 ~11.4383 = 45460 25460 .. =9,8285% . L5070. . 5070
0.0000 0.0000 -12.4391  0.0000 0.0000 =10.,8176. . 0.0000 0.0000
* 11169600, R X0 = 168.9800 _ .. . _._ _X0 _ = _225.8100.
= 1643330 Yo s 31,2500 . - _ .- XD. m . _47.5440
= 0.0000 20 . 0,0000 . - .20 = . 0.0000
= 125,3500 - CHORD = J7.2950 . . I -.CHORD _ = 32.6810.
HALF~THICKNESS. CAMBER HALF=-THICKNESS = _ ___ ___CAMBER __  HALF-THICKNESS
.. UPPER __ LOWER _ _ _ _ __(2) .WPPER_____LOWER ___. __ () __ __ UPPER ___ LOWER
0.0000 0.0000 0,0000 0.0000 .0,0000 ~..-020000 ___ 0.0000 0+0000
+5500 +5500 «0918 L5700 __.5700 .—.20327_ _ _+5800. __ ,5800
7150 «7150 »1836 27270 27270 e 20054 C_ 47290 . #7290 .
«8760 «8760 #3253 9020 _ .9020 . --21308 29110 .. 29110
1.1260 1.1260 «3374 1.0980 1.0980 e - —28T60 141340 . 1.1340
~3e1740  1.1740 #1843 1.2200  _ 1.,2200 . . +3550Q0._ 1,2680 . _1,2680
. 12350 1.2350 =:0589 1,2890 ~122890 _ . #3941 _ _1.3430 . _1,3430
1.2500 1.2500 -+3757 . 143150 .1.3150 .. 25175 _1.3750 »°_1i3750
1,2290 1.2290 —eT478_ 1,2620 1,2620 T 24284 _ _143200._ "1.3200
.1.0870 1.0870 .=1.1606 _ 1,1050 11,1050 -, 24244 | 141350 _1.1350
. 8400 «8400 <8420 .+ 8420 - _ 24160 _ 7 48800 . 8800
_.24740 24740 . .. e8T730 4730 23968 ___ 24950 . 24950 . _
0.0000  0.0000 0. 0000 " T s3681 . 0.0000 _._0.0000 .



111

__. — PERCENT
C..GHORD
0,0 ...
2ed . _
5.0, .
10.0
20,0
.. 3040
40.0
50.0 .
. 6040 .
700
80.0Q
90.Q
100.0

PROGFAM CCNTON

ANLZ

. GAMBER
(Z)
0,0000
«0327
. 20653
«1308
22759
03549
3939
. +4173
4283
04242
. +4158
03966
«3679

raen

L2 L] *oke
= 225.8100
= 47.5450
L 0.0000
- 32,6810
. HALF=THICKNESS
UPPER LOWER
0.0000 0.,0000
01340 1340
«2610 +2610
24950 04950
«8800 «8800
1.1550 1.,1550
143200 1.3200
1.3750 1.3750
1.3200 1.3200
141550 141550
«8800 +8800
04950 «4950
0.0000 0.0000

CONFIGURATION DEPENDENT LOADING GENERATION

"MACH NO.= 2.70000

TIFZCs  1.00

O DN AR N

NOPCT= 12

XMAX=

TRONs

272.65500

0.00

XPCT

04000
5000
10.000
20.000
30,000
40.000
50.000
604000
70.000
80.000
90.000
100,000

=
NEOOVR®~NOCWMS WM

NON=
SYHM=

JBYMAX=

Terte YTy Taene

.MING L] L SO ] | 1
X0 = 258.2100 _ .. ___._
.. YD = 6642500
A A . .0e0000. . .. . -
CHORD L] 14,4450
CAMBER HALF~THICKNESS .
() UPPER . . . LOWER._.__
0.0000 0.0000 0.0000
~+0245 41340 «1340 .
-4 0490 «2610 22610
=+0943 «4910 «4910
=«1745 «8800 +8800
~a2407 141550 1.1550
=e2911 1.2850 1.2850 °
-.3233 1.3750 1.3750
=+3484 1l.3200 1.3200
=e3672 1.1550 1.,1550
=+3795 «8800 «8800
-«3822 4950 4950
=-43751 0.0000 0.0000
40 CBAR= 106.41000 XBAR= 187.00000
1.00 SMOGO= -0.00
12 RATIQO= 44153854
Y82
0.000
5.000 R
10000 .
20,000 S e -
30.000
40.000. R
50.000
60.000 - [
70.000 R
80,000 . - e e — —
904000 . [
100,000 - P e

Y



43!

O DN P W N

77.3280
83.1040
93.1650

168.9800
225.8100
225.8100
258.2100

T 77.3200

"116.9600

0.0000
4.9688

. 646250

95100
1643330

. 31.2500

0.00000

16.67000

.33,33000 .

_. 50400000
66467000

.. 83.33000

100,00000
116.67000Q
. 133.33000
150,0Q0000

€7.5440
47.5450
6642500

RAD

0.00000
2473501
4.27618

. 532255

64102064
6433301
6e17523
5.86323
5.78122
. 5483602

s }LA¢FORH BREAKPOINTS
. z

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

CHORD

166.0700

166.0700
160.1330
149.7900
12543500
77.2950
32.6810
32.6810
14.4450

FUSELAGE DEFINITION

AREA

0.00000
23.50000
57.50000
89.00000

117.00000
126.00000
119,80000
.108.00000Q
. 105,00Q00
107.00000

. AUXe CHORD .. . .

e KLE o XTE. . .__AUX_XTE. __.
166.0700. 0 . __27.3280 ... 243.3980 ... .243.3980...
166.0700 1 . T7.3280. . . 243.3980. .243.3980 . .
160,1330. .2 ... 7743280 __  263.3980. .. _243.3980
149,7900 3 0 . 77.3280. _ _243.3980 ... _243.3980.
12543500 .4 83,1050 . _ 243.2370 . . .243.2370
77.2950 5 ..B8.B799 __ 2643,0751 __ _2463.0751 . .
32.6810 6 S 94,6559 . . 242.9146 . 24249146
32.6810 7 10044320 ... 242.7580 24247580
1444450 8 ..10662081 .. __242.6014 . 242.6014.
9 2111.96863 0 242.4%49 . 242.4949
10 11727603 . 242.3710... .. 242.3710
oAl S123.5362 . 262.8112. . _242.8112
12 12943120 _. . 243.2515 - 243.2515.
13 .135.,0878 . __243.6917 . . 243.6917
14 140,8637 _244.1320. 24401320
15 14646395 . 244.5722 244.5722
16 15244153 245.0126 . . 245.0124
17. . 158,1912 . 245.4527._ _245.4527 . .
18 .163.,9670 . 24548929 . 245.8929
19 . 169.7430 24604390 ...24604390
20 17545196 . . 247.6807 . 247.6807
21 181.2962 .. 248.9225 24849225
22 187.0729 25041642 25001642
23 _ . 192,8495 | __291.4059. .. _251.6059. .. .
24 198,6262 . 252.6477 . 2526477
25 20444028 .253.8894 .253.,08894
26 . 21041795, . . .255.1311 . __ 255.1311 .
CRT . 215,956 . . 256,3728 . .. .256.3728 .
28 __221,7328. | _257,60146 . .. 257.6146 . .
L 29 . 20646523 . 256.8592 . _258.8592. .
.30, 229.5211 260.1134 _260.1134
31 23203900 26143675 26143675
32 235,2589. | . | 26246217 . _. 26246217
33 238,1278 263.8759 . 2638759 .
34 2409967 265.1300 265+1300
3% .. 243.8656. . . _ 26643842 . 266.3842
36 266,7345 267,6383 267.6383
7 249,6033 268.8925 26848925
38 252.4722 . 270.1467 27001467 .
39 25543411 271.4008 271.4008
40 25842100 .. 27264550 272.6550Q
I3 -
10.00000 e — SR . - .
8455000 - — - - -
7.10000 _
5.64000. ... . __. -
4.17000 . R
. 2473000 - -
1.28000 .. . I -
=+14000 e o
=1460000 _ -

-=3.04000




. ...166,66000
. .183.,33000 .
.. —200+00000_
. 216,67000
- 233,33000
—. .250,00000 _ _ ..
266.,67000
. 283.30000
295.00000

ORIGIN
213.42000

ORIGIN
" 218467000

. 5483602

5.80869

. 5.69804
5447002

5.01663
4033362
3,24102
1.59577
0.00000

(X9Y»2)

. 1633000

(XsY52)
31.25000

107.00000 - =4.50000
106.00000 =5.9000Q
102.00000Q . =T.40000
94.00000 . . -8.85000
79.00000 . =1Q2.25000

59.00000 =11.70000 .
33.00000 =-13,20000
8.,00000 =14,60000
0.00000 =15.70000

NACELLE GEOMETRY
X

=5.80000 0.00000
2400800

15.47000

21.52500

28.01700

32.06700

35.04000

X

-4.90000 0.00000

2.00800

15.47000

2152500

28.01700

32406700

35.04000

WING SLOPES SET TO ZERD FOR UPWASH PRESSURE FIELD SOLUTION

— PER CENT

0.00

5.00

10.00

20.00

- 30.00
. 40.00

50.00

60.00

..70.00

90.00

€l

CHORD

. 80.00
... 100,00 . .

" TRADIUS

2.86500
2.98300
3.63300
3.77000
3.65400
3.42000
3.42000

RADIVS

2.86500
2.98300
3.63300
3.77000
3,65400
3442000
3,42000

FUSELAGE AREAS ABOVE AND BELOW WING

X

79.01
88.63
96.87
112.35
128,02
144,01
160.36
176.97
193.58
210.18
226479
243440 |

AREA A80Q

100,08
89.74
83.91
77.52
78463
84462
91.27

103.09

102.02
96.69

VE

B4 77 .

67,21

AREA BELOW

25.03
34,93
37.50
32,66 . | .
26.78 . _
. 21.89 .

15.85 _ . .
R 1Y - T T -
202 . .
1e33 . -
W86

S - T

C25.28698 _ .

2T.95486
%1.46500

.. 84465125

.- 4l.94575
360765461 .
361755’1

AREA

25.786%96
27.95486._
41.46300
44.651235
4194575
36.T4561 _
36474341
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- __.__._IA_B.LLHE,_.lNP_UT 2/C_ORDINATES

XL T T dwoe T _s.00 . loe00. —__ 20.00 ____30.00 40.00 _ 50n00_ £0.00 70.00 30.00
e _90.00 . ... 100000 e e e = R i

77 Y oo T T T . ' R

70,0000 _ 000000 . =e09300 _ '-..45566 . Fles7800 _z.aamo.__._j,ﬂmn_,iminn__a‘umn___!.zuno. _ -8.08200 .
o __...=B.78100 __-9.29700 .

L0500 0.00000 .. =.09300 '-.45300 _=1:47800 . _:z._ocaom__:a;asﬁm_,:muma___mm_:z.zum___-m_

_=8,78100 _ ~9.29700

T 5.00000 . . .Q6600.  <s14400. . [=.B5700. __~1.74700___ =2.71500 _ CA.70000 _ =4.66200  =5,57200 _ _=hae0600  _
«=7414300 __  =7.76800

17600 0,00000 _ 08600 =.00600 . =.42500° -1.04000. _ =1.75400  =2.52800 _ =3.32700 _ T -4.12000 __-4.91800_
T 5.67600  __=6.39000 . v e LT R
73000 _0.00000_ | _.23200 . .26500 . 02000 _. 41000 T .95800 _ -1.58400 _ -2.25800 _ =2.96400 _
o =4.41000 _ -5,12700 o

4000 . 0.00000  ___+14600 26800 = .18000 _____ ~+10600 _ﬂ____,jmo__ -1.01700 _ - 1.5.1&09___-7.,um —
_F4.16900

725000 70400000 _.28100 449300 '_ff;fs'é'iob__"__."___-.uo”biw_._ 14900 =.21100 —.64700 _ -1.13700 . .=1.66900 .
_ 7T =2.23900 =2.B4200 _ .

26000 ___0.00000 . _ 107400 .':.‘3_66?1" - '.ba"a'od_' RS I3 1T .:T_lﬁsm._- T .38700 _ _,08200 _ __ -'.zamn T =a6900
T =1411400 _ | =1.59600

77000 0.00000 _ . .28000 __ _ ,54700 ___1,07300 .__L;u.;oq Ti.52000 1.63300 1,70600 . 1.72200 . 1.73000 .
1.70400 . 1.64700 S

8000 000000 . _=.36000 . =.63800 ”,j'_‘_-.-a_sooo ~ 98400 114100  —1.34800 _ -1,55600 _ . -1.75000 .. =1.97300_ ..
-2.21100 _ =2445600_

29000 __0.00000 [ =.33600  =.65500 _ 41,2@100___".'_:1.1999_0 T T =7.21100__ =2.55700 _ _=2.90000 TCiiZsko0 | =ais3z00
. =3.97000 | ~4.30800 _ T - T Tl
T1.0000_ _0.00000 _~ -.33500 -.65300 ~ -1.20800 . =-1.66600  =2.01500 | =2,23800 _ _=2,41200. . .-_z_.s_ua'n ’

T=2.64600 __ -2.59700 : :

_ T NING-FUSELAGE mreasecnnu_____ I o
C_GHORD. X R & . oA e — - .
— 0,00 79,009 .. . ..___-_4_5.1_0 e om = 000000 S
.. 5.00__ 88,6320 5.8758 . 0669 _ _ s R
10,00 T 96487110 ... 5.907L ... _ =e3437 . . o _ e e

20,00 112.3501 77T Ts.b214 T T a1.7002 o T ‘

———-30.00_ __ 0.128.0228 . ... .. .5.3311 . .. T=3.4348_ . ._
._____‘LQ_LO_O__ C144.0122 . ... _ . 5.0936 ____ _ . =5.32089. -
50,00_ 6043630 . . %7128 ~7.3881 R
60,00 176.9700 T Ta.ps3a . Sigaazre ______ T T e/ T
70400 193.5170. .._.._ ... -2»904%_ . . _.=l1.9869 . _ -
T 780,00 . _210.1840. . . ... 22222 . =13.4218 ...
90,00 22647910 .. . .. ... la7648.._ . _____ =l4.5826 _..__ . ’
o .J._QQ.LQL____d~263¢ 3980 _ . ... 106051 . _ _ ~15.4395.. __.




SITI

XPCT
Y4872
0.000
«025
.050
«075
+100
w125
0150
$175
«200
+250
300
.350
<400
0450
Te500°
+550

.600

J700

+800
«900

1.000

0.00

~2.262
~2,262
"3.278
3,355
3.169
2.526
1.923
1.463
1.130
.710
473
.327
.229
0160
0122
$097
«079
+058
+039
«024
«025

10.00

—eb34
=eb34
44120
4,123
3,464
24577
1.894
1.408
1.066
«645
418
«289
«210
159
«125
«101
«084
062
«041
«026

023

FUSELAGE UPWASH ACTING ON WING AT ALPHA®

20.00

-.298
~.298
3.761
3.980
3.290
24410
1.754
1.300
986
+610
0406
+290
216
<167
132
.108
.089
064
«043
«027

«020

30.00

=-1.447
“1.447
24752
3,525
3.087
2.286
1,678
1.254
«960
603
«408
294
.220
171
‘135
.110
091
«065

« 046
.028

«018

©0,00

-2.058
=2.058
24180
3.356
3.066
24272
l.666
1.244
«953
«602
413
«300
226
176
el6l
«116
«096
«067
0048
«029

«016

50.00

~1.944
~le944
2.164
3.564
3.230
24364
1.718
1.276
« 974
«6l4
«4l5
«299
0227
»179
145
120
099
«070
+ 049
«031
017

60.00

=1.834
~14834
1.964
34543
3.207
2296
14637
1.194
922
«581
«399
0294
226
«177
+143
119
«101
«072
=050
«032

$017

Q.00 DEG.

-1.596

~14596
2,113
3,882
34473
2,467
14749

1.264

2939

* 560,

.373
277
.Zl‘

72

W14}
117
<099
2074
.051
034
<018

70.00

80.00 .

=.931

-e931
24186
3.839
34322
2.317
1,639
1.194
897
568
«378
266
201
164

135

.115
.098
074
053
+035

Te018

90.00

«070
+ 070

T 24346

34680
3.035
2.066
le451
1.057

=796
o515
0354
£ 267
199

" e155

130
«110
.096

.07

L0055 .

«037

019

100,00

«915
915
24394

. 34433

2.718
1.829
1.237
«869
2645
eh34
«316
1241
o195
«153

. el23

.106
2092
072
+056
037
" ,020



911

- 0400
00164
#0164
T.0164
L0164
" +0404
“.125 T L0379
<150 L0362
175 T L0350
2200 ,0340
$250  .0277
«300  ,0209
0350 L0141
14400, 40050

T ~.0035

450  ~.0009

+550 ~.0047

" .600 -.0069

. 0100""
.800  =.0081

1.900  ~.0038

y
213 ,4000 00
2144206250
215.1720¢ 7
21R,CLRrAR

"-.0008

rrp

0353 =,0127  -.0253  =-.0243  =-,0307
<0353  =,0127  =-.0253  -.0243  -,0307  -.0161
20353 -,0127  -.0253  -,0243  =,0307  -.014l
£0353  =,0127  =.0253  -.0243  ~-,0307 -.0141
W0122  -.0176  =.,0262  -.0235  =.0333  =.0075
<0084  ~.0162  =.0235  =,0211  -.0278  =.0147
.0054  -.0153  -.0216  =-.0193  -,0237  =-,0211
20029  —.0146  =-.0200  -.0179  =,0205  =.0231
W0006  ~.0140  —-.0188  —,0168  =.01l79  =,0249
-.0030  =.0133  =.0169  -,0153  ~,0147  ~.0233
-.0042  -,0131  =.,0156  =-.0141  =.0132  =-.0202
-.0049  -,0131  =,0146  =,0133  =,0124  =.0162
~.0056  =.0129  =.0138  =.0126  =.0117  =.0128
-.0069  -.0122  =.0131  =,0122  =.0111  =.0110
-.0083  -.0116  -~.0126  =.0118  -.0106  -.0103
<.0095  =.0110  =-.0121  =.0114 =-.0102  -.0099
-.0107  -,0105  =-.0l16  =.0110  =.0099  =.0096
-.0099  -,0106  ~.0108  ~=.0104  =.0095  =-.0091
2.0094  =.0094  -.0095  -.0102  -.0102  =-.0099

=.0055 ~.0070 =.0083 =-.0089 ~.0089 =-.0089

~40022  =.0027  =.0032 ~.0040  -.0051  =,0062

NACELLES BELOW WING WITH ORIGINS AT

Yo 212,62000 - Yx  1£,220(C I =E4EGCGC
Y= 210 ,£700( Y= 21.250WC 72 «4,9(0(0(
NACSLLFESY AT Y= 213,42(u. Y= 1R.32¢L0 AR FY I8 AV ]
° APEA re
PJGRENCO Z547¢06C€C2 e (G4b2€4
24617145 76472432 (44364
2,CeR%E2 214676003 . «C4181C
2,0277°0 PELTYEC2L 44722

"LIFTING PRESSURE COEFFICIENTS DUE_TO. ASYMMETRIC BODY VOLUME

=a0141.

710000 20.00 30,00  40.00. . 50.00 . .560400.._ 70.00..._ ..

2C€.274617
20€,976540
207.72705¢
2cr.ee5aCh

Ca0177. .
Tt Joz2a .
TTTler77 L L0223
T 0177 _ L0223 .
.0178 . .0220
T.0146 L0179
0324 0163
T.0112  .0148.
L0101 .0134
T -.0035 . .0101
-.0143  .0085
“'l.0185  .0008
-.0180  =-.0115
-.0157  -.0165
-.0123  =.0158
=,0104  =.0140
-.0094  -.0107
T -.0089.  -.0088 .
-.0094  -,0088
1 =.0094  =,0099
<0071 =.0080
Y

#0281

YT Y

"7 L0281
" .0274
L0241

0216
.0195
L0158
".0126

0109

T w0084

L0072
| ~.0046
40130
| ~.0154
-.0138
" -.0088
" ~.0085
~40097

=,0085
'

25 (V)
G.£00C00

© QU176

«OFELED
JLPCLET

80.00. _ .. 90.00 _ ..100.00

. T.o28

. <0158

“.0158
".0158
L0158

0175
0267
0261
0217
0192
0165
0115
0105
0086
0069
‘-=.0011
-.0111
-.0146
=40096

" =.0083

-,0095

T =.0085



L1l

7.7

0.000

«050

«100

«150

«200

T7.328
. 0000
0.00000

77.328
241.648

984946

0400000
+03322

83.104
238.923

0.000
97.306

0.00000
+02858

94.656
2364360

0.000
95.579

0.00000
+02385

106.208
234,361

0.000
93.958

0.,00000
«02379

116,926

. 233.516

0.000
92.985

0400000
«02370

0,000

243,398

. 100.000

0.00000

2384690
241.943

97.165
99.124

0.00000
»03266

231.692
2394645

92.790
97.757

0.00000

«0270¢

2254394
237.455

' 88.182

96,318

0.00000
«02126

2204585
235.738

83.858
94.968

0+00000
«02120

218.815
2344985

81.261
94,157

000000
«01693

238,700
2642.238

97.171
99,301

«03894
+03209

231.702
240.367

92.796
98.208

«04458
«02556

225.404
238.551

884189
97,057

«05210
«01949

220.595
237.114

83,866
95.977

«06088
«01450

218.825
2364454

81,269
95.329

«06530
«00914

2384995
2424533

97.349
99.479

«03836
«03153

232.424
2414090

93,247
98.659

204294
«02408

2264499
239,647

88.928
97.796

« 04913
«02071

221.972
238.491

84.875
96.986

« 05645
«00784

2204294
237.923

82,441
964500

«06020
«00153

X,PER CENT

239.290
242.827

97.526
99.656

+03778
«03097

233,146
241.812

93.698
99.110

«04129
«02261

2274595
240,742

89.667
98.535

+04616
+01821

223,348
239.867

85.884
97.995

«05202
«00131

221.763
239.392

83.612
97.672

« 05508
- 00557

NACELLE PRESSURE. FIELD. .. . . ..

CHORD AND PRESSURE COEFFICIENT .

GLANCE SOLUTION.. .

NACELLES BELOW WING .

239,584
243.122

97.704
99.834

«03721
+03041

233.868
2420534

944149
99.561

« 03967
«02115

2284690
241.838

90.406
99.274

«04322
«01377

224.725
241.244

86.893
99.005

«04762
-e00484

223.232
240,861

B84.784
984844

«05001

-.01187

239.879
243,417

97.881
100.011

+ 03663
+02985

2344590
2434256

94,600
100.012

«03804
. 01971

229.7686
242,934

91.145
100.013

« 04030
«00937

226.101
262,620

87.903
100.014

«04329
-«01032

224.701
2424330

85.956 .

100.015

« 04503
~.01837

2404174
243,712 .

98.059
100,189

203606
«02929

235,312
243,875

95.051
100.398

«03642
01848

230.882
244,029

91.884
100,752

03741
+ 00503

227.478
243,846

88,912
100.913

+03909
~.01497

226,170
243.541

87.127
100.981

04025
-202450

240469 .

984236

+03550
236,035
95,502
03481
231.977
92.623
203461
228.855
89.921

«03500
’

227.639 ..
. 88.299

" .03557

2404764
984414
;03493
236,757
95,953
.03322
233,073
93,362
" «03186
230,231

90.930

«03100

229.108

. . B9.470

g

" .03100

241,058

984591

203436
2374479
964404
« 03165
2344169
94,101
«02915
231.608
91.940

4 402709

230.577

e
- 906642

02653

241.353

984769

203379

238,201

96.855

«03010

235.264

94.840

« 02648

2324984

92.949

« 02357

2324047

91.814

«02382



8I1I

#2417

2250

0450

+400

1164973 .

2334516

0.000
92.9863

. 0400000
402370

117.760

233,557

. 0000
924927

0.00000
«02360

129,312
2364944

0.000
94.464

0400000 .

401775

140,864

237.661.

. 06,000
93,734

0400000
...+05881

152.415
237.963

0.000

92,387

0.00000
5722

163,967
2359.218

0.000
91853

0.00000
«01426

168.957
239,355

0,000
91.052

0.00000

~..201081 _

218.815.

2344985

81.254
944155

0.00000
«01693

218.826
235.029

81,105
944108

0.00000
«01674

221.119
2384526

80.575
95.852

0+00000
«01020

2264214
238,941

. . 824649

944974

0.00000
«05320

2264431
239.291

79.933

93.821

.. 0.00000

. +05156

2224474
239,706

Tletlb
920448

0.00000
01146

222.002
241.089

68,608

934295

0.00000
+00072

218.825
2364454

8l.262
95.327

06530
«00914

218.836
2364501

81.113
95.290

06527
+00895

221.129
2394499

80.584
96,707

05970
.00563

2260224
2404222

82.659
96214

«05092
«05106

2264441
240,619

79944

95.255

«05957
+ 04981

222.4084
239,716

71.427
92.460

«07015
«064967

222.012
2424824

68,621
95.538

«07180
-.00837

220294
2374923

824434
964499

» 06020
«00153

2204308
237.974

824294
96.471

«06017
+00133

222.710
239,509

81.972
96.716

05472
«04786

2274505
2414502

83,899
974454

« 04754
« 04549

227.769
2414947

81.378

96.689

«05540
« 04305

2244157
241.389

73.469
94,503

06386
«03699

2234746
242,870

70.864
95.598

«06511
-+00860

. 221.763
239,392

83,606 .

97.671

«05508
=+00557

221.780
2394446

83.476
97.652

+«05504
=+00575

224.292
241.091

83.360
98.104

- «0Q4975

«03721

2284785
2424783

85.139
98.694

« 04417
« 03756

229.097
2434275

82.812

98.123

05122
+ Q03404

225.831
2434063

75.512
964546

«05756
«02510

225.481
242.880

73.107
954611

«05841

«02772 .

223.232__ 224,700

240.861

84.778 .
. 98.843

205001
-.01187

223,252
240.918

844657
98.834

004996
-+01205

225,873
2424673

84,748
99.492

«04483
02746

230,065
244,063

864379
99.934

«04083
«02970

2304425
244.603

84,246

99.557

« 04709
«02523

227.504
244,736

77.554
98.588

«05133
«0l1428

227.215
2444614

754350
97.854

«05180

01652 .

242.330 . 243.541 .

85.950. .  87.122
100.015 100.961

<04503  ..04025
-.01837 ~,02450

2244724 2264196
242.390Q 243,553

85.839 87.020 .
100.015 100.949

04497 «04018
-+01860 ~+02449

227.455 229.037
243.534 243.534

86.136 87.524
100,248 100.248

204004 «03541
02239 »02239

231.346 232.529
2444661 2444661

B7.619 . BBa.Z6&
100,512 100.512

03753 «03455
+02606 +02606

231.753 232,642
245,931 2464037

85.680 86.640

100.992  101.107

«04300 « 04033
01722 Q1659

229.178 230.851
2464371 2464371

79.597 8l.640
100.583 . .100.583

«04530 . .03948
«00288 . . .00288

228.949 230,683
2464349 246,388 .

77,593 79.836
100,097  100.148

«06541  _,03926
00373 . __.0034& _ . __ _

226,170,

2270639 229,108, . 230.578 . .232.047

884294 ... 89.467.

. .03557 .

227.669
884201

+03550

. 230.618

88.912
03088
2324539
88.774
08402
2324652

864651

08399
232.524
83.682
 .03383
232,418

. 82.080

,03328

403100

229.141

89.383

«03092
232,200
90.300
02648
233.819
904014
07760
233,980

88.085

«07713
234.198
85.725

.+02831

234.152

. 84.323

T .02766

90.639
02653
2304613
90.564
202645
233,781
91.688
+02271
235.100
31.254
07125
235,307

89.519

+ 07040
235.871
87.767

« 02602

2235.886

86.566

T .02812

' 91.811

«02382

232,085

91.746
02389
235,363
93,076
02319
2364380
92.494
06498
236,635

90.953

«06375
2374545
89.810
«02401
237.621
88.809

02118



611

650

+600

700

750

71694003

239,360

0.000

90,169

 0400000-
.. 200827

187.073

241.551
0.000

864348

0.00000
«02229

198.626
245.451

0.000
864678

000000
«02007

210,179
2494644

0.000
87.793

0.00000
«02301.

221.733

253.978

0.000
89,864

- 0400000

« 02570

229.521
258,398

- 222,002

241,095

" 684583
- 93,290

6. 00000

«00069

65.513
92.634

0.00000
-¢00154

227.153
2424989

634528
884628

0.00000
«01739

2334415
2464654

644397
88.904

0.00000
«01823

2404457
2504562

67.356
89.835

0.00000
«02128

2474875
2544587

72.855
91.562

0.00000
«02467

255.497
2584687

222.012
242,829

684596
934333
«07180
=+ 00840

222.804
2444143

65.526
95.098

«06910
-.01012

227.163
2444428

634544
90.908

« 05608
«01075

2334425
267.856

644416
91.130

«04839
«01912

2404467
2514479

67.378
91.876

«04149
«01957

2474885
255.196

72883
93,260

003650
«023635

2554507
2584976

223,747

242,899

70.841

956253 .

«06511
-.00874

2244582
245.921

67.991
97.562

« 06252
-.01821

228.602
245.867

65.824
93.189

05368
+ 00423

234,027
249.059

66,642
93.357

204539
«01619

2414385
2524397

69,420
93,918

«03956
01788

2484494
255,806

74.581
944959

003540
002263

2554796
259.265

225.481

. 2424909

73.086
.95.638

Q5840
=.Q0879

. 2264361
247,101

70.455
99.196

+05594
~+02460

230.041
247.306

684,104
95.469

= 04929
-.00214

235,830
250,261

66.868
95.583

204241
«01175

2424302
253,315

71.461
95.959

«03765
«01657

249,103
2564415

76279
964657

203430
«02162

2364085
259.554

T 221,216

26444644

750331
97,883

7..05180

=+Q1686

228,139

247,111

72.919
99.210

«04946
-.02465

231,480
248,744

70.385
97.750

«0449%
~.00772

237.032
251.444

71.095
97.809

+ 03944
«00738

243.220
2544232

73,503
984001

03575
01662

249.712
257.024
77.972
384355

.03321
402062

2564374
259,843

260,921 . P
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bﬁ;aiq _‘ 864555,
| 02765. 402813
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82,776 B85.241
02612 02621
237,235 238.673
79.506  81.767
02856  ,02469
241,843 243,046
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232.918 234;357 235,796
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72.665 - 74.946  T7.226
100.030  100.652
.04066  .03654  .0325}
-.01295 -.01436
238,235 239.438 2404640
252.667 253,869 o
73,321 75.547  77.773
100.035 102.261 .
+03650 03363  .03082
.00306 -.00119 .
2444138 245.056 2454973
255.150 255.928 o
75.544  77.586  79.627
1004042 101,772 .
.03385  .03198  .03012
.01667 01513 .. . ...
2504322, _250.931. _251.556"
257.634  258.243 ..
779.676  .81.374 . 83.072 .
100053 . . 101.751 . ___ .
03212 ,.éiiéi'fj'.diiiiﬁ,
01962  .01863 _ .. __ _
256,663 "533:555 .-257;14}
2604132

zasgaoof

232,625

88.800
.02116
238.808
87.705
.01837
240,112

84,067

« 02167

2444248
B44452
«02269

2484726
854752
+02475

2534368
884166

.02674

" 2584109
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«01128
«01320

+04489
01148

«05756
+01116

«06408
«01159

«06010
«01247

. «06110
«01358

«06322
01474

_+05586
+01569

05674
«01626

. «05056
+01645

«05054

«01629

205134
201587

106557
«01526

«04622
01468

5400
100.00

.00327
001243

»00421
«01300

«00744
»01113

«01288
+00905

«03327
«00787

- «03935

«00745

«04193
« 00746

+04133
«00772

+ 04094
« 00846

+04038
200942

«03909
«01068

«03907
01196

«03694
201331

+ 03666

+01438

«+03653
«01516

03486
01543

«03559
«01529

TABLE OF

10.00

«00860
« 00945
01244
«01662
«02565
+02802
02852
«02738
«02779
002743
02653
202683
«02539

«02582

+02600
«02530

«02658

CAMBER CP AT BASIC ALBHA _ . . ___

20200

202294
« 02295
«02319
102464
«02196
+ 01968
«01821
«01753
« 01669
01607
«01563
«01471
+01468

«01565

«01616
«01662

«01732

30.00 _

«02623
02614
.02593
.02682
02210
02050
+01939
01852
+01806
01738
01673
.01655
«01639

« 01606

«01598
.01558

«01498

W02163.

402247 .
«02528
.02209
«02061
+ 01966
.01880
«01796
+01748
«01725
+01687
401655

«01639

01601
01567

+ 015064

...... 50,00 .. _60.00 .___ 70.00
. .0198D ... .02729 02850
£02055 W02811 . +02634
202428 . 403304 03058
.02827 +02896 +02825
02309 102454 102595
02085 02198 .02394
.01925 02019 .02211
«01822 01874 02061
01762 . $01762 01822
01710 01683 01787
W0L665 .. .01616 .. .0LB74
.01637 01553 01596
01604 01499 401539
01561 01478 for485
.01537ff .;;;i;éj':“{";q1sho
.01534.  _.01436_ . _ . 01413
$01523. _ .

Ta01444. 01392

" 80.00.

«02160.

T .02157

«02208

«02093

«01971

«01926

« 01917

«01913

«01882

01844

01799

,01725

+ 01651

«01581

.01516
01452

.01391



(44!

«425

«450

o475

«500

«525

«550

575

«600

«625

«650

«675

«700

725

«750

o175

«800
825

«850

875

" .900

« 04198
201413

« 04226
201359

+04320
~01312

+03933
01275

+04038
01264

«03772
«Q1273

.03861
201302

404002
.01341

«03724
«01381

03819

401419

«06017
«01441

«03867
201435

«03987
201405

+03559
«01423

003622
«01494

«02999
«01515

02694
.01619

+02451
«01735

02183
01787

«01952

«01861.

«03378
201493

+03406
«01431

+ 03486
+01368

«03316

. «01317

«03435
»01287

+03297
«01312

«03372
«01317

«03506
«01330

203343
«01347

+03454
01365

+03598
+01389

«03592
+01350

«03749
+«0138¢

«03415
+01387

203262
001425

«02957
«01390

«02682
«01489

«02444
«01646

+02201
«01616

201976
«01763

02600

02594

«02729

«02724

.02817

02824

+02887

«03004

«02963

203084

.03218

+03317

«03511

«03270

«03117

«02915

«02669

202437

02218

«02000

«01744
401847
+01935
+01975
+02092
02081
.02166
.02275
«02261
$02411
+02591
.02783

«03013

+ 02955

«02874

02777 -

+02635
<02423
«02244

= 02049

01482
«01479
« 01484
«01534
«01600
01636
«01740
«01831
01874

«02033

«02193

«02369

202573

+02583

202612

+ 02607

02528

02382

02264

= 02089

.02113 . _.02088___....02026. ..

7001559 T L01510 . . .01447 . ..01366
W01540_ 401516  .01436. .. ..0l346.
.01535 01505 .01418 . 01343
+01509 «01477 «01409 . «01353

" 401461 201462 01426 01346
01443 $01477 01416 01336
01475 +01448 01403 01354
.01506 +01411 +01421 001394
01568 01437 $01461 <01443
«01733 401535 +01491 «01491
+01914 «01681 01534 .01526
.02080 01840 .01606 +01509
.02219 +01959 .01726 .01550
.02276 ..02022 .01808 01611
.02353 .02110 .01915 .01733
.02398 +02195 .01999 . lorasoe
«02391 402224 . 02055  ..01894
.02308 «02200 . 0..02079. . .201945.
.02239  .02195 .. 02110 . . 02018

. e02127 . .

.01348
.01322
L01312
01293
01275
01284
01313
01361
01418
+01470
01492
01476

01442

«01493
« 01564
«01669

«01752

..01824

«01907

«01956. .



1 XA

U928 T T L01776 01794 +01814
o 201899, .. ,01853

' f.vbonﬁ_ 401462 201510 +01559
7401820 +01706

- .915‘_ 01300 ".01331 «01362
© .01608 +01570

1.000 .01037 «01049 .01061
+01145

«01151

PROGRAM CONTRNL Faen

WPEZ

ENTER INPTS-==TAPC TNPUTS

EXIT INPTS

ENTER GEGMETRY [NTEDFACT UTTH TFA2534
Ji= 1

KRR EIEEINIEEIE NI

969-500
IEEEEEREEEREEEEEEREEREEERER.

NUMBER OF PLANFORM BREAKPOINTS
NUMBER OF SEMISPAN ELEMENTS

" "NUMBER DF SPAN STATIONS FOR CAMBER SURFACE

SPAN STATION FOR PARABOLIC APEX

BASIC MACH NUMBER
CBAR

PITCHING MOMENT CENTER AT

REFERENCE AREA
C=M=0 CONSTRAINT
SPAN STATION FOR SIDE-OF-BODY

NUMBER OF CHORDWISE AND SPANWISE LOCATIOMS FOR __ . .. .

" CAMBER SURFACE OPTION FLAGS = 1.0

17 LOAD CHECK CASE

T a01855 0 .01895. .«__:nmjn__.__.mu____mmu_ 01977 . ._.0194
101645 01707 .01769 fm' _.nlﬁii':ff:flblhiir_“"_"”' B ;b1957
Co0leze T wolees T LAisAZ LT I01SEE | S01Aii T lbie3s”  .olsse
01084 +01108 201130, . .01143. . _ . .01157. . . 01158

«01165

R R R R R R R KRR Rk KR R N R R E AN R AR RN R A A s e
TEA253, 17 LOADING VERSION OF OCTODBER 30Qs 197%a . - .. . . -.

OPTIMUM COMBINATION OF 17 WING. LOADINGS .. .. . . T

22 SPAN STA. WITH FUSELAGE AND Z TERMS
* % % k k % & & &k &k ¥ & k ¥ £ % k & &k ¥k & & Kk £k k k & ¥ x ¥ K

- 9.0 . ELAL PLATE CONTROL. FLAG =

. 40,0 . _ PRINT .FLAG =

= 22.0 ..SMOOTHING. FLAG =

- =0.0 P ..RESTART FLAG =

= 247000 L _DESIGN L=L:= .

. 106,4100 - . __NUMBER OF LDADINGS.= .
187.0000 . NUMBER 0OF CAMBER ORDINATES =.

= 9898.0000 NUHBER OF POINTS DEFINING ARBITRARY REGION.=

= + 0060 — FUSELAGE ALPHA = _ .

. 4.9688 NUMBER. OF BODY CAMBER ORDINATES .=..

.. BODY. BUDYANCY. TABLES =
BODY UPWASH LOADING TABLE =
NACELLE BUDYANCY LDADING TABLES =_
" WING UPPER SURFACE LIMITING PRESSURES. = _
_WING. THICKNESS. PRESSURES = .

1.0 1,0 1,0 . . ...l

® k£ % F &k F k¥ 4 ¥ W

¢}

Zlo
_ 1.0

1.0

. «1000
-.=17.0000

.. 1240000

. .240000
0.0000
..19.0000

F11.0 ,21Lo
=12.0

=200 25,0
. 240

. .2040

41.0



vel

-

-,

-~ WO

T 7 "% CONSTRAINTS ARE APPLIED (N ORDINATE
T T . _ CONSTRAINT LOCATIONS . -

LX) AP S N AP S A

i 130.850000 _ 4.968800 -4.,070000

2 7 189.000000 44968800 . ~10.160000

3 | 243,390000 4.968800 ~14.110000
& 189.000000 6.625000 -8.320000
. 5 . 189.000000 8.281300 -7.000000

PLANFORM DEFINITION

X X ..
(LEADING EDGE) Y CHORD (TRAILING EDGE)
1 " '59,999300 0.000000 183.881700 243.881000_
2 77.328000 4,968800 1664070000 2434398000
3 . 83,104000 6.625000 160.133000 243.237000
4 93.165000 9,510000 149.790000 242.955000
5 116.960000 16.333000 125.350000 242.310000
6 168.960000 31.250000 77.295000 2664275000
7 225.810000 47.544000 32.681000 1258.491000
8 225.810000 47.545000 32.681000 2584491000
9 258.210000 . 664250000 144445000 272.655000
' ORDINATES FOR BODY CAMBER LINE
X z 1 X z 1 X
0.00000 10.00000 2 16467000 8455000 3 33.33000
66.67000 4.17000 6 83.33000 2.73000 7 100.00000
133.33000 ~1.60000 10 150.00000 -3,04000 11  166.66000
200.00000 ~7.40000 14 216.67000 -8485000 15 233.33000
266.670Q00  -13,20000 18 283,30000 ~-14.,60000 19  295.00000

.L.i_

7.10000
. 1.28000
=4.50000

-10.25000
=1%.70000.

4
12

1&.

X

50.00000 .

116.67000
183.33000

250.00000

z

5464000
. =«14000
=5.90000
-11.70000



VALUES OF SEMISPAN LOCATION AT MHICH WING .CAMBER SURFACE MILL BE CALCULATED.. Z ... .

" 0.0000 . 1.0000 2.0000 3,0000 4,0000 . 5.0000. _ .6,0000_ _ . 7.0000.. . . &
12,0000 ._ 14.0000 16,0000 19,0000 22,0000 .. 25,0000 .. . 28,0000 ___30.0000 . ..._ 00. - .. .36.0000
38,0000 . 4040000 Y ARRRAT

WING GRID SYSTEM PUTS SIDE-OF-FUSELAGE AT Y=  4.14063 AT EDGE OF ELEMENT ROM® 23

SPAN STATION OF ORDINATE CONSTRAINT 1 IS CHANGED FROM 4.96880 TO . 4.96875% .. . . ...

SPAN STATION OF ORDINATE CONSTRAINT 2 IS GHANGED FROM 4.96880 TO. _ 4.9687% . .. . ...

SPAN STATION OF ORDINATE CONSTRAINT 3 IS CHANGED FROM 4096880 TO.. _. 4.96875

SPAN STATION OF ORDINATE CONSTRAINT 5 IS CHANGED FROM 8.26130. T0 . . 8.28125

" LOADING .1 FOR THIS CASE IS UNIFORM OR CONSTANT (LOADING 1 IN THE LOADING DEFINITIONS) i

LOADING 2 FOR THIS CASE IS LINEAR CHORDWISE (LOADING 2 IN THE LDADING DEFINITIONS)
LOADING 3 FOR THIS CASE IS LINEAR SPANWISE  (LOADING, 3 IN THE LOADING DEFINITIONS)
LOADING & FOR THIS CASE IS QUADRATIC SPANWISE (LOADING & IN THE LDADING DEFINITIONS)
LOADING 5 FOR THIS CASE IS QUADRATIC CHORDWISE (LOADING 5 IN THE LOADING DEFINITIONS)

. LOADING & FOR THIS CASE IS PARABOLIC CHOROWISE (LDADING & IN THE LDADING DEFINITIONS)
LOADING 7 FOR THIS CASE IS CUBIC CHORDWISE  (LOAGING 7 IN THE LOADING DEFINITIONS)
LOADING 8 FOR THIS CASE IS SIMILAR TO FLAT WING (LOADING 8 IN THE LOADING DEFINITIONS)
LOADING 9 FOR THIS CASE IS SQ. ROOT FROM T+ E. (LOADING 9 IN THE LOADENG DEFINITIONS)

LOADING 10 FOR THIS CASE IS ELLIPTICAL C-SUB-P (LOADING 10 IN THE LOAOING ODEFINITIONS)
LDADING 11 FDR THIS CASE IS LINEAR IN ARB.REGION (LOADING 11 IN THE LOADING DEFINITIDNS)
LOADING 12 FOR THIS CASE IS BODY UPWASH LOADING (LOADING 16 IN THE LDADING DEFINITIONS}
LOADING 13 FOR THIS CASE IS NACELLE BUOYANCY (LOADING 17 IN THE LOADING DEFINRITIONS?
LOADING 14 FOR THIS CASE IS NACELLE BUOY(CAMBER) (LOADING 14 IN THE LOADING DEFINITIONS)
LOADING 15 FOR THIS CASE IS BODY UPWASH (CAMBER) (LOADING 13 IN THE LOADING DEFINITIONS)
. LOADING 16 FOR THIS CASE IS BODY BUOYANCY TERM (LOADING 15 IN THE LOADING DEFINITIONS)
LOADING 17 FOR THIS CASE IS BODY BUOY, (CAMBER) (LOADING 12 IN THE LOADING DEFINITIONS)

X/C(PERCENT) FOR INTERPOLATED CAMBER SURFACE ORDINATES
0.000000  5.000000 10.000000 20.000000 30.000000 40.000000 50,000000 60,000000 . 70,000000 80.000000
90.000000 100,000000 S .

_DEFINITION OF ARBITRARY REGION FOR LOADING 11 o

Y

0.00000 66.25000

207,00000 269.60000

_ARBITRARY REGION DEFINITION (LOADING 11)

" FRACTION OF SEMISPAN
. 0400000 1400000

" FRACTION_OF LOCAL CHORD
. eT9943 .80235

(YA



9ClI

NACELLE NUMBER 1, ORIGIN AT X = 213.42000000 | LTI L e
Y 16.33000000 N oo e T . R
s ~5.80000000 oL )
NACELLE LONGITUDINAL CDORDINATES (X HAS BEEN MULTIPLIED BY '1.000060001 . T :

0.000000 2.008000 15.470000 21.525000 28.017000 32.067000 . 35.040000

NACELLE RADII (R HAS BEEN MULTIPLIED BY 1,00000000)

2.865000 2.983000 3.633000 3.770000 3.654000 3.420000 .. 34420000

NACELLE X AND RADIUS TABLES EXPANDED TO 40 ENTRIES BY LINEAR INTERPOLATIONs AND X HAS BEEN TRANSLATED BY.THE ORIGIN Xa.
NACELLE LONGITUDINAL CODRDINATES (X HAS BEEN WULTIPLIED BY ~ 1.000000000 . - '

213.420000 214.318462 215.216923 216.115385 '217.013846 217.912308 218.810769 219.709231 220.607692 221.506154
2224404615 223.303077 224.201538 225.100000 225.,998462 226.896923 227.795385 228.693846 229.592308 230.490769
231.389231 232.287692 233.186154 234.084615 234.983077 235.881538 236.780000 237.678462 238.,576923 239.475385
240.373846 241.272308 242.170769 243.069231 243,967692 244.866154 245.764615  246.663077 .247.561538 248.460000

NACELLE RADIXI (R HAS BEEN MULTIPLIED BY 1.00000000)

2.865000 2.917798 2.970596 3.016190 3.059571 3.102952 34146334 3.189715 34233097 3.276478
3,319859 3.363241 34406622 34450003 3.493385 3+536766 34580148 3.623529..  3.648890 3.669219
3.689547 3.709876 3.730204 3.750533 3,769320 3,753266 3.737212 31,721158 3.705104 3,689050
3.672997 3.656943 3.611604 3.559693 3.507782 3.,455871 3.420000 3.420000 3.420000 3.420000

NACELLE NUMBER 2, ORIGIN AT X = 218.67000000 T T L L
Y s 31.25000000 : ; o
1w 24.90000000 . o
NACELLE LONGITUDINAL COORDINATES (X HAS BEEN MULTIPLIED BY  1.00000000) . ...

0.000000  2.008000 15.470000 21,525000 28.017000 32.067000 .. 35.040000. . .. . . .. ...

.. NACELLE RADII (R HAS BEEN MULTIPLIED BY 1.00000000) . o o

20665000  2,983000  3.633000  3.770000  3.654000  3.420000. ... 3.420000 . .



Lel

. . 0.00000
. ....100,500000_

0.00000
3000000
100.00000

-.026265
<.034637
. —e024245
-.034637
-.024245
-.034637
-.024245
-.034637
-.039550
~.032863
-.039027
-.027867
-.038867
-.025682
-.038903
-.021290
-.039051
-.018958
-.036235
~.016107
-.032104
-.010955
-.027202
-.009595
-.019293
-.007717
_=.014481
~.006266
-.011306
-.002727
_=.009317
«001253
_=.005979
+005082
-.000799
+003561

T T =.002570
+002404

-.007132__

. 002508 .
=+009527

. =.000%35

BODY BUDYANCY PRESSURES AT THE_EOLLOWING X/C_(PERCENTL . ___ L
. 10.00000

20.00000

30.00000 . 40.00000 ..50.00000.. 60.00000 . 7000000 .. 80400000 .._. 90+00000

AND AT-THE FOLLOWING SPANWISE LOCATIONS (PERCENT SEMISPAN . . oo

2450000
35,00000

5.,00000
4€0.00000

BODY PRESSURES

~4054833
-4 054833
-.054833
-.054833
-.039251
-,033581
-.029376
-.025919
-.022972
~+018070

L =s014913

-.012715
=.010836
=+008147
~+005504
-«003140
=+001043
-+000227

T-.000805
=.005187
 =.008352

-.019740
-.019740
-.019740
-.019740
-.012045
-.010241
-.008856
-.007717
-.006746
-.005118
-.003527
-.002147
-.001230
-4000948
-, 000662
-.000379
-.000067

«001339

=-«000395
-+003308
~+007788

7.50000
45.00000

ON THE WING UPPER SURFACE

«001568
. 001568
«001568
«001568
«005122
004473
«003979
+ 003584
« 003254
« 002745
2002573
«002442
+ 002340
002259
« 002344
002422
«002431

« 002458

000316
-.001570
-, 007223

10. 00000
50.00000

007146
2007146
« 007146
«007146
« 006814
2006134
« 005636
«005252
004944
2004478
«004163
«003931
«003750
«003604
«003459
«003319
«003197

«002996

001596
~+000695

-+ 006449

12.50000
55,00000

.011193

«011193
«011193
«011193
«012885
+ 010506
« 008635

« 007200 _

« 006159
+ 004476
1003724
« 003508
003337
«003204
«003085
+ 002975
+002880
+002790

«002287
=+000397
-+005123

15.00000 . 17.50000 ..

20.00000 ..25.00000
60.00000  70.00000. 80.00000  90.00000

-,001136  -.016040  =.021326  ~.027706
-.001136 . =.016040 .. -.021326 . ~,027706
-i001136  =.016040. =.021326  =.027706
-.001136  -.016040 . =-s021326  =-.027706
-.003674 .. -,016136 .. —.021097  ~.027050
-,000148  =.013167  =,016876  -.023801
.00299%  —,01113%  =,015103  =-.021234

«005572 .  =.010105 .  -,013580  -.018985

£007757  =4009246  =,012211  =.015181

.008656 . =,003031 . -.009079  =-,011662

«008427. __ _.001389  -.007670  -.009904

.006388. .. .005286  ~,004006  =+007507

+004609 «006803  ..000449  -.006560

2003382 .. 4006652 . .. 1004703  =-.001743
+002895 $004727 006129 002387

002811 +003530 005965 005534

002739 . 4002618 . . 4004053 1005885
+002639 .002553 . .002476 002630

.002753_ . .. .002704 . ...002557  ..002466

-.000058 = .000881 . ..001821 . +002170
- Y 7 T.o00731

| -.003796.  =.002603. . -.001424 .

TIRRRE AR AR R R AR R AR R R R R R R R AR R R R R R R R RS F R R R R R R Ak 4

. THE MAXIMUM AND MINIMUM OF THE PRECEDING ARRAY ARE.
AR kAR SRR R R R R R R R R AR AR R AR ARk d b S

-..»01288515 . ... . .-.05483304 ..
Treakk bR R R R R RERERRRERRAEPRRERPREERERERREERRRERS A
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BODY PRESSURES ON THE WING LOWER SURFACE.

-.007867  -.01953%  =,032627  =.023714  ~.017120  =,019483  =-.015240. ....001680 _. .000964 . ..000383
32833323' T-.019536  -.032427  -.023714  ~.017120  -.019483  ~.015240.  .001680  .000964. _ _.000383
1:833323 ~.01953¢  -,032427  -.023714  -.017120  =—.019483  =,01524Q 001680 .000964  _,000383
32353323 ~.019534  =,032427  -.023714  =.017120  -.019483  =,015240 . _ .001680Q .000964 . .000383
’:%%8333 -.027034  =.029671  =.021035  =,016722  =-.020463  =-.011212 .001668  .000927 000361
I:%éi%ZZ -.025207  -.026487  =.019036  =-,014962  =.017311  -,014807 +001427 «001000 . .000340
22332233 -.023954  -,024121  =.017571  =-.013663  =-.01505¢  -.018062 . 400123l «001170 4000385
-fggg;g; -.023053  -.022272  ~.016440  -.012654  ~,013259  =-,017554 4001049  ,001256 - .000512
-:gggg;g -.022382  -,020771  -.015535  -.011880  ~.011778  =-.017189  ..00089 001200 4000615
;:882:2; ~.021027  -.018452  =.014157  -.010789  =.010188  -.014634 ..-.006483 .001008 000902
-:ggg:;g -.019127  -,016663  -.013021  =-,009958  =-.009482  =-.011820  =.012904 000792 000980
_I013192  -.017646  -.015251 -.012138  -.009319  ~,008929  =-.009794 . =.013205  -.003240 000848
-2832323 -.016444  -,014095  -,011426  =~.008810  -.008360  =-.008188  =.011177  -.011095 000655
-:822322' -.015032  -.013123  -.010837  -.008564  =,007889  =-.007652  =.009042  -.0l1840. =-.006381
-:822::: -.013757  -.012252  -.010251  =-.008306  ~.007526  =,00743L  =-.007610  =-.009648  =-.010659
::822;;; -.012630  -,011389  =.009677  =-,008035  =-.007270  =-.007127  -.006852  =,007998  =-.009864
353?232? " ~.011723  -,010611  -.009169  -.007802  -.007050  -.006830  ~,006743  -.006690  -.007941
'22323353 -.010088  =,009266  —.008300  -.007425  ~-.006755  =.006485 . -,006326  -.006317  =.006207
::8282::, -,010180  =-,009754  =-.009194  =.,008603  =-.007898  =-.007179  =-,006698  =.006229  -.006080
E:Eg:ggé -.010722  -.010306  =.,009897  -.009588  =-.009278  -.008912 -,008482  =-.Q08052 {"4;007529_
-:ggéggz -.010505  =-.010474  =~.010444  =.010413  =.010257  =-,009982  =.009707 . =.009432  -.009222

f!#‘l'#_#it_#ﬁ_t#ttttttt!.'.Ott‘tt#t##'##ttit#‘#tlt#ttt‘itt#‘ttt.#.iii#“tttt‘tti#_#lt##t‘t#}.t#‘tt#!‘ttt!_‘t_t_‘f[ﬁ#.{ttt##tt##ttt‘tt‘tttttt_

. THE MAXIMUM AND MINIMUM OF THE PRECEDING ARRAY ARE «00168000 =e03242652
RAdddad Al Al A il Al Dil il et d ittt il il Al Al Rt L e e A e R T L e R S T A P T v L LT L PR L P 2
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2016378

« 015844
+016378
+015844
«016378
«015044
«016378
2015844
«060379
«017503
«037935
026708
«036234
»026135
034981
«021669
«033975
«019199
«027708
«016486
«020851
«011523
«014061
«010480
«0046978
2008552
-.000879
+006925
-+003504
=+001052
~.004721
-.011148
-.006882
-+014611
~4009952
~+009579
-,008066
. =.008336
=.003848
-.009513
-.000777
-+008483

ttttt@tttttt.i##iti#tt‘ttttttttttttt##t##ttti‘.ttt“‘t#““t‘#iti#‘ttttl##‘t#ttt‘t#tttt#i‘#ttt#..tttit!“t#t.‘itt‘#t#t#i‘t“tt‘ttt

‘tt##lt“‘t#“..tt‘tt“‘t#ttt#ttt‘ttt.tttt#ttt“t‘ttttt#‘.tttt‘#ttt#tt“tttttt‘tt#ttt!tt‘#‘l*t#“tt‘t#‘#t"“’!#####‘t#t#‘t“‘t“#

80DY BUOYANCY LOADING

035299
«035299
4035299
4035299
$012217
4008374
4005622
002866
« 000589
~.002957
~,0042315
~+004930
~.005608
~.006886
~.008253
~+009490
~e010679
~+009861
-,009375
~.005536
«.002153

-e012687
=-.012687
-+012687

=e017626
=e016246
~.015265
=+014555
-¢014025
=+013334
-+013136
-+013105
=+012866
-¢012175
-.011589
-+011010
=+010544
=+010606
~+009359
-+006998

=-«002687

-.025282
-.025282
~+025282
~+025282
~¢026157
~.023510
~+021550
~.020024
~.018790
~+016902
~+015593
~+014580
~«013767
~.0130906
- 012595
=.012099
=.011599
-.010758
=+009511
-.008327

=-.003221

~.024267
~«024267
~.024267
-e024267
-¢023536
-.021096
-.019299
=+017906
-¢016824
-.015268
=.014121
-+013251
~+012560
=«012168
~s 011765
-+011353
~+010999
=«010422
-+010199
-+008893

-+003964

~.030676

-.030676
-+030676
~+ 030676
~2033348
~.027816
~.023689
-.020659
~e 017937
-, 014663
-.013206
-.012437
-s+011697
-e011093
-+010610
-.010244
-+009931
-2 009545
-.010185
-.008881
-.005134

THE MAXIMUM AND MINIMUM DOF THE PRECEDING ARRAY ARE

-.014104

-.014104

-.014104
-.01420%
-.007539
-.014658
-.021056
-.023126
-.024947
-.023291
-e020247
-.016183
-.012797
-.011035
-.010326
-.009938
-.009569
-.009125
~,009933
~.008653
-.006185

" .017720
. 017720

.017804

01459

012365

011154

010141
~0003452
-¢014293
-.018491
-.017981
-.015695
-.012337
-.010382
-.009361
-.008878
~4009402

T -.009363

-«00710Q4

«046037947

L017720 . 4022290

. eD22290. .

.017720.

+022290
022290

" .022024

~017875
016273 .
014838
.013411
«010086
+008462
000767
-.011544
-+ 016544
~. 015777
-.013962
-.010743
-.008793
-+0087687
-.009873

)
=+008008

~+03334836

'.028090
028090

. 4028090

'.028090
<027412
024141
021619
.019497
015796
.012563
010864
008356
.007215
-.004639
-4013046
-.015398
-.013826
=.008836
-.008547
-.009699
-.008491



ocl

" 0.00000
.. 90400000

0.00000
25.00000
50.00000
75.00000

100.00000

+001046
+016973
«001210
2017904
+003948
»015995
4011283
2013199
044891
«011485
057560
011161

«064083

011588
+060097
012466
061100
«013584
«063218
«014742
«055863
015691
056742
«016255
«050563
016454
«050544
016289
«051339
015865
045565
«015260
0046219
«014679

«041978
«014129
«042263
«013592
+043198
«013117
«039325
«012754
040382
012639

X/¢ (PERCENT) FOR BODY UPWASH LOADING

5.00000
-. 100.00000Q

AND SPANWISE LOCATIONS (PERCENT SEMISPAN)

2450000
27.50000
52.50000
77.50000

10.00000

5400000
30.00000
55.00000

80,00000

20.00000 .

7.50000
32.50000
57,50000
82.50000

BODY UPWASH LOADING

+003268
«012435
«004207
012998
«007438
2011131
«012877
«009054
+033265
«007869
«039350
«007446
.+041929
007461
«041327
«007724
«040936
«008458
«040383
« 009421
«039094
«010682
«039069
2011958
«036938
«013308
«036662
014378
«036534
«015159
«034861
015428
«+035585
2015292

« 033780
«014927
«034063
+014309
«034859
«013680
«033159
«013173
+034349
012868

«008605
«009450
«012438
« 016625
2025648
«028015
«028525
«027377
«027786
027430
«026533
2026826
«025393
« 025820
+026003
«025304

2026576

«025999
«025941
« 027294
« 027245
«028171

0022937
«022951
»023190
0024645
021962
«013679
«018210
017532
+016688
«016071
+ 015627
«014715
¢ 014684
2015651
«Ql6l62
«016620

2017320

« 017439
«018467
+019351
« 019746

+ 020924

30,00000

10.00000
35.00000
60.00000
85.,00000

0026235
0026135
«025926
«026816
+022104
+020503
«019390
«018519
+018059
«017378
2016730
016546
+016385
«016061
«015982
«015576

«014980

«014819
«014794
«014837
«015340
«015997

12450000
37450000

62450000 .

87.50000

021424
«021630
£ 022471
«025275
« 022091
« 020611
2019663
+ 018796
017962
«017479
017247
«016873
+ 016550
«016391
+016013
« 015669
« 015641

+ 015593
«015399
«015349
«015086

«014606

" 15.00000

40.,00000
65.00000 .
90.00000 .

1019604
.020551. .
1024283
028270
+023088
«020846
+019254
4018220
017621
.017102
+016653
+016372
+016037
<015614
.015365
015338

« 015234

015098
015161
.015047
.014767
014623

17.50000

42.50000

.67.50000

.-22.50000

- - 2027286
«028112
«033044

- «028964

" e024544
2021983
«020186
.018739
017622
016827
4016164
015525
«014992
+014781
.014700
+014558

«014439

014471
014359
014178

« 014094

2014257 .

20.00000
45.00000

70.00000

95.00000

028499
028343
030582
028247
025948
023942
2022105
. 020612
. 019225
017870
016736
015960
015388
014853
014403
014135

«013924

«013663
_.0123458
013428
.013531
-.+013457

-

40.00000.  50.00000 ... 60,00000 . .70,00000 . ..80.00000 ... .

22.50000

.. 47.50000

72.50000
97.50000

021600
.021572
022076
.020933
019707
«019261
019174
019127
018820
2018444
2017987
017246
+016511
015814
«015164
1014519
013915

+013476
« 013217

v

.013122
.012933
.012753



h

I€1

037722 032968 5028238 ,020806  _»016363 . .014430 . _ _Lo1511nﬂ___4n15159m__*~;n133:a“__._AOLGas s

_ 012727 _. «013117 .. . - . — e e

R 038605 «033723 «0208866 «021656 . 017401 W014746 20146475 _ _..ﬂlﬁnll__m”4ﬂ13531_-.".;013130” R
«013015 +013172 : . . . e = e e - .
«040015 +035058 «030037 « 022750 «018315 + 015057 U a014109 . ..014213 . .013939 .. .. .013607.

... 2013409 2013299 . : - e SR [ OU—

037241 . +033434 +029628 «022613 «018743 « 015685 W014367 . J0L4606 ... 014435 014179
.e013814 | 013475 . e . T e

. «038194 +034540 «030836 «024108 «020328 »017334 2015352 . 2014909 . «014906 . . 014699
+014189 Q13646 . . . e e
2040175 +035981 «032178 «025911 «021925 . «01913¢ 2016809 . . .,0153372 . __ .015264 nA..D1h9ZZ
«014411 013888 e et e e = e e ran e o
+038668 «035922 «033175 «027831 +023690 «020804 . 0183960 _ ..016061  ___.015093 ... 2014763
+014348 «013505 : . - —_— e e -
«039868 «037489 «035110 «030134 025728 «022193 «019588 017263 | 4015498, . . 014417
+014054 «013837 : -
2035593 +034145 +032698 «029548 025832 + 022755 «020221. «Q18084% 016109 + 014929
0014229 «013871 . e e e o
«034223 +032617 «031171 0028744 «026123 «023529 «021100. . .019155. . 017335 = .015638
«014942 0014246 . — Lt . .
«029987 « 029567 «029147 «027768 «026066 «023979 «021946 2019985 _ .018301 «016686
«015147 «013899 . .
0026942 026816 + 026690 + 026349 «025279 «023912 « 022242 «020555 «018938 «017521
+016186 014895 e e C e - .
0024511 024440 024368 0024225 «023815 «023077 «021997 . «020789 4019452 «018242
+017350 «016458
«021830 +022005 «022180 « 022445 «022637 « 022389 0021947 «021101 «020184 +019073
+017866 «016164 - .
«019520 «019762 « 020004 «020488 «020888 «021267 «021129 «020881 « 020256 «019559
«018614 « 017626 . . S .

_ +017739 +017941 018143 «018546 +018949 «019399 «019852 .. ,019861 + 019765 +019436
«018985 +018534 . .
«014616 «015102 +015588 « 016452 017071 + 017691 «018127 «018555 «018665 «018569
+018203 «017060
+013004 «013313 «013622 0014241 «014820 «015322 2015824 «016114 « 016335 0016456
«016076 «015696 . .

«010373 «010490 «010608 +010842 «011077 «011296 «011432 «011568 011648 «011580
«011513 «011445

UPPER WING SURFACE LIMITING CP TABLES

X STATIONS . L
0,00000 100.00000 e -
Y STATIONS ’ _ N .
0.00000  100.00000 . .
LINIT ¢=p ’ L
-+137000_  -.137000 e
<.137000°  '=.137000

THE MAXIMUM AND MINIMUM OF THE PRECEDING ARRAY ARE -.13700000__. . . =.13700000 .
ttt#ttttttttt#tt#t#ttttt#tttt#tttttttttttttttttttttttt#ttttttttt‘tttttttttt##ttitttttt#ttttt###t tt’!}Qttttt¥t§tttttt#tt#!!t#t!#

" G-P LONGITUDINAL GRADIENT LIMIT ’ o oL
. . . +002500 «002500 : i e . U,
«002500 002500

tt#i‘..“‘t“tt‘ttittt#t##tl#ttttt‘ttt#tttt#t#tt*‘ttttttt#t#tttt*tttittttttt‘tit#ttt#t‘#ttttt‘t##‘t#!—!t !_; ‘i#i!;ﬁ#““‘t“’#’#té

THE MAXIMUM AND MINIMUM OF THE PRECEDING ARRAY ARE. . ... -a00250000 . 400250000 . ._...
tttt#ttttt#ttt#ttttt#ttt###tttttt‘ttttt#tttttttttttttt#ttt#tt#tttttt#ttt#tttttt#ttttttttt}tttttttt}tg L r111 _tttttq;t;qg;ttttqgttty



el

0.00000
50,00000
100.00000

0.00000
35.00000

X/C(PERCENT) FOR WING THICKNESS PRESSURE

5.00000
. 55.,00000

10.00000
60.00000

15.00000
65.00000

2000000
70.00000

SPANWISE LOCATION(PERCENT SEMISPAN)

2.50000
40.00000

WING

0.000000
003303
-+ 026499
« 003049
001086
-.025437
«010939
« 002566
-+026351
«035284
«001523
~.027668
2063472
»001828
=-+029891
«093863
«000031
-.032117
«133990
-.001206
=e032547
« 050564
-+001079
-.033278
+040388
=+003446
~e034131
027466
-.004837
-.037308
«049029
-+006262
~.038300
«040513
-.008216
~+038769

032322
-+ 008486
-+042339

«018075
-e012964
~e042446

«020833
-.017232
=+045429

5.00000
45.,00000

7.50000
50.00000

10.00000
60.00000

THICKNESS PRESSURE COEFFICIENT

007181
«000610

«007607
+000594

«011780
«001463

«010912
«001518

+007600
~+000367

+ 006988
~,001399

+005068
-.000325

-+005361
~+004266

~.005435
-.004986

-.006828
~.007420

«003490
-.008352

001386
-+011057

-+002308
~+012453

~.002695
~s014798

-«001276
-+019086

015607
«000151

«013422
«» 001558

015375
~+«000675

+ 005615
-+001747

~+005832
-+003840

-.006320
-.003455

-+010583
-.004685

-+.009168
=~+007965

~.012106
-.008411

~+011185
-«011106

~.008104
-+011633

=+010265
-.014561

-+013220
=+014931

-«013526
-.018562

=.010419
-.021376

0020424
-.001318

«014378
000311

«013403
-+002347

+005186
-.003713

«004328
=+006206

«002556
-+007376

=+000360
-+010334

«000630
-+011250

=+004102
-.013225

~+009507
-«014519

-«014617
-.016311

=e012448
- 017424

~+015858
-+020065

~«017029
=.021491

=.015099
~e 026207

25.00000 _
75.00000

12.50000

70.00000 .

012817
-.003688

« 009965
-+002880

+012492
~+003482

« 009271
-+005689

«007403
-+009535

« 004160
-+012355

« 003827
-+013589

~+001391
~«015679

~+005151
=-.017520

-+ 006045
-.017333

~.010100
-.021072

-.011351
-.021129

-+013421
-.023851

=«017991-
~a 024274

-.014387
-.029886

COEFEICIENT.. ..

. 80.00000 . _ 85.00Q000

15.00000  20.00000
80.00000. . . 90.00000

«007863
=«004128

«007961
~+006007

« 008389
-+006735

+008633
=¢010283

«004838
-+013783

+003531
-+015598

«002310
—+014761

-+000912
~+019393

=+¢004461
-+020189

-.005855
-.022887

-.008771
=¢023907

~+010549
=+025144

-.007985

=+ 026846

-+011116
-+028923

~+014226
=.033134

«005973
=~«007772

4008164

-+010054%

« 0049569
=«010090

.004337
-.013900

« 002677
-.017184

001621
=~+018511

=+ 000515
~2019423

+ 000929
~+021710

-+002725

=-«023190

-+ 004519
-+026213

=+003495

_=e027272

-+007385
-+029719

-.008625

" =«030958

~«007332

-+032109.

-+013563
~+037964

' 30.00000.___35.00000 ___40.00000.. 45.00000.. ...

25.00000
. 95.00000

«003528

-+013488

«005860
=4014312

«003865
=+014023

+ 004304
-+016427

«003110
-4020046

« 001257
~+021984

+001040
-+023994

-+000706
-«025177

-+000706
-.026821

-¢002755
-.029833

-+003808
=+030746

-.004560

-+033393

-.006773

~«033339

~.007855 ..

'00;5115

-.011754. .

~e 041284

---90.00000. _.95.00000.

" '30.00000
100.00000.

.002811
-.017615

= 003421
-:017090

2004275
=-+018806

+003884
~.021427

+002020
~e 024428

72001579
=0 025640

«001054
-.026222

-+ 002469
=+ 028616

-+001555
-+030448

=« 003994
-+031124

-+004304
~+034898

-.005188
-.036282

-+007687
-+037421

LR

. =e007451

-+ 039599

.ms012966
—043432

005289
-« 021555

.002533
-.020651

«002871
-+023430

+001148
-+025760

001265
-.028060

«000937
-.029708

=+000971
~+029065

-.001061
=¢031299

=-.003227

=¢033071

-« 001841
=«034304"

-.005878
-~.036204

~.005760
-.038077

-.009129
~+040173

~-.010320
-+ 041182

-.015005
-.044431 .



g€l

e . .a0013209

=+019248
-«034323.
+041524
=:021424
=~e056729
2043388
-.003818
=+035948
046229
«005275
-+056833
034932
« 008627
=+025417

. =«004798

=+022904

«034978
=-.026872

+041996
-.010815

043122
=+000450

«032537
«005208

-«010906
-a026569

« 028432
=:031841

« 038604
-«017812

+040014
=+006175

«030143
«001788

+014763

-«030291

« 021860

-+035512

«035212
»024015

+036906
«011970

2027748
« 001631

4015342
=4034013

+ 015246
=+039184

+031819
-«029836

«033160
-.018024

« 025354
=-+005038

- -=a015966&
-.038357

«008632
~+042754

2026961
-+¢035658

« 029018
~+024077

+ 022959
-.008434

~e017024 . =,018086_.

~+042826

002186
~+ 045989

«021219.
~+041480

+024876
-+030131

« 020565
-.011831

~e0h6341

=+003937
-e049224

«015477 . ..

=+045631

+020734
=e036184

24018170
=-«015227

=+048955

=+010060
=.052262

.009735
-.049070

016592
~e Q42748

«015466
-«018624

=,018067 . ..

=e017740
=+051593

=+015977
=e 054495

003178
-+¢052509

+010999
~«049790

«012046
-4022020

AT IR RTT 2SI 2SR SRR PR 2Rttt it Rt i ittt sttt i it et A I Rt i a s 12 It it it i is]y)

THE MAXIMUM AND MINIMUM OF THE PRECEDING ARRAY ARE
EEERRRRRE R R AR RN R R AR R R RN R R RN R R RS R R AR R AR R R AR R R SRR R AR R RN R RN R R RN RN R E R KRR RN R R E R RR R SRR R E R R R 4

SRR RSEREARRERRERRER R R R SRR IRRR R R R AR KSR E AR R R R RRRRSSEQVERLAY

R ARk RS R kR ARk Rk R R AR R R kSRR D ARk Rk Rk e kn B QVERLAY 2s

FLAT WING FORCE COEFFICIENTS

[ «027674

¢ [

+ 0004830

CARD 9 PARAMETERS.

XF = 72074445

*NOTE* XF HAS BEEN CHANGED TO THE WING-BODY VALUE OF

SHERRSRFES SRR RS kR bk bk kb bR bbbk R RE bRk o bb R kb e n e b kJVERLAY

SCLY =

«02767366

.l3

398973

=+05683268

ls DEPARTHkktsks kbt kdibs ks bt s st Rt bbbttt bbbt trersesk

ENTER* 4%k ks b o kb kbR b d ke R bbb kb2 d o kbR bbb kbbb g e bbb sk a

¢
M
. «T20744% - -«083414
L
KF = 063068237 AREA9 =
« 72238572

SEER B R RR SRS E NS DA AR S EE bRk bRk AR e bR s hE kS IR IR ERR R dkQVERLAY 3y

781.13547925

DELTAT =

630682

FACTOR =

1.08589045

612633 SECes T =

3744177 SEC.

R
2 DEPART*ER* Skttt bbi bbb bR kbbbt sstbiirdbibbh bbb bbnd

ENTERSSE44 bkt kb ts s ke s abd e e s E bR RaRbRtba bbb bbb absibRnekn

DELTAT =

062i ééCc: T =

374.199 SEC.



143}

XPCT

Tvisre

0.000

-025

«050

XPCT

Y/B/2

0.000

«025

«050

XPCT

Y/B/2

0.000

025

«050

FUSELAGE CONTRIBUTION AND CARRY-OVER LIFT . ... ..

FUSELAGE CL= -.00000 CD=  .000001 CMs  .00396 XAC/XMAX®=  .72239 . CMOs

CARRY-OVER CP FOR LOADING 1 OF THIS CASE  (UNIFORM DR CONSTANT )

0.00 2.50 5.00 10.00 15.00 20.00 30.00
70.00 80.00 90.00 100.00
0.00000 0.00000 000000 0.00000 «09609 62278 «97071
«92619 092993 93711 «94577
0.,00000 0.00000 0.,00000 06494 42603 « 78994 +95960
+92996 93619 094577 094861
0.00000 0.00000 12231 «51132 «68960 92131 +95010
«94951 95346 e95621 196248

CARRY-OVER CP FOR LOADING 2 OF THIS CASE { LINEAR CHORDWISE

-~

0.00 2450 5.00 10.00 15.00 20.00 30.00
70.00 80,00 90.00 100.00
0.00000 0.00000 0.00000 0.00000 «00142 «06658 «36442
1.58644 1.90209 2422009 2452535
0.00000 0.00000 0.60000 «00096 «04115 014744 «45471
1.64239 1.94942 2425864 2455742
0.00000 0.00000 «00180 « 06077 «15679 «28976 «59490
1.77305 2.07520 2437899 2467447
CARRY-OVER CP FOR LOADING 3 OF THIS CASE ‘  LINEAR SPANWISE
0.00 2450 500 10.00 15.00 20.00 30,00
70.00 80,00 90.00 100.00
0.00000 0.00000 0.00000 0.00000 02162 «14013 25787
«34178 «35670 «37042 «368695
0.00000 0.00000 0.00000 «0l461 « 09586 «18720 26451
33648 35249 36906 37757
0.00000 0,00000 002752 «11505 v16473 222602 «26219

«31805 «32886 «33591 034763

.+00396

40,00

86523

« 086806

+89851

40.00

« 67677

« 75185

«868633

40.00

+26940

27227

+26853

50.00

«B7947

«89054

«91921

50.00

96826

1.03801

1.17484

50.00

+29815
L

. . #29696

28577

60.00

91622

91949

234254

60.00

1427295

1.33679

1447197

60.00

«32205
+31657

«30381



SEI

XPCT

Yra/2

0,000

«025

«050

XPLT

Y/B/2

0.000

2025

«050

XPCT

Y/8/2

0.000

0025

«050

0.00
70.00

0.00000
«10975

0.00000
«10630

0.,00000
«09358

0.00
70.00

0.00000
1.86474

0.00000
1.98557

0.00000
2.26305

0.00

70.00

0.00000
2450492

0.00000
2049415

0.00000
.. 2451129

CARRY-OVER CP FOR LOADING 4_OF THIS CASE  ( QUADRATIC SPANMWISE )_ .

250
80.00

0.00000
«12440

0.00000
12132

0.00000
010402

CARRY-0OVER

2450
80.00

0.00000
2.65610

0,00000
2477348

0.00000
3.07872

CARRY-OVER

0.00000
2412203

0.00000
2408979

0400000
2.05063

5.00
90.00

0.00000
«13857

0.00000
213789

+00413
11211

CP FDR LOADING

5.00
90.00

0.00000
3459019

0.,00000
3469595

« 00002
4.02271

CP FOR LOADING

5.00

90.00

0.,00000
l.45458

0.,00000
1.41760

«00735
l.33448

10.00
100.00

0.00000
«15651

«00219
«14856

01726
012475

5 OF THIS CASE

10.00
100.00

0.00000
4461368

«00001
4.70929

200531
5.05940

6 DF THIS CASE

10.00

100.00

0400000
«55339

«00390
51820

«23820
39642

15.00

«00324
«01438

02662

15.00
+00001
«00337

«02780

15.00

«00578
16177

«58449

20,00 ..

.02102
202997

«03812

20.00
«00553
002257

« 07416

20.00

026154
«59681

1.03169

'30.00 ... _ 40.00 _ .

04770

205147

«05191

(QUADRATIC CHORDWISE )

30.00

« 09921

«15315

26222

(PARABOLIC CHORDWISE )

30.00

1.28034

1.53498

1.88383 .

«06160.

206361 .

«06051

40.00
33698
«41932

«57725

40.00

2.04478
. 2417883

2441143

.07942

07849

« 07071
50.00
«70923
+81145
1.01419

50.00

]

2443691

. 2451116

' -

.2267341

+09385
«09052

+08193

60.00

1.21733

1433146

1.57517

60.00

24598006
2.62806

2.71473



9¢l

. . - a

T CARRY=OVER CP FOR LOADING 7_OF THIS .

XPCT .. _ " 0.00
70400
veerz
. 04000 0.00000
2,60113
.025 0.00000
e 2.92903
"T.050  0,00000
3.23875%
XPCT Q.00
70400
Y/8/2 i
" 0,000 2400000
+T4669
«025 0400000
. «13625
" 4050 0.00000
73832
“ pet S
7000
" YIBI2
TTe.000 " 0,00000

. 1616160

e .a025._ . _0.00000 .
. . . .1e16707 .

oo — 1e 14068

-7e050 000000

2.50
80.00

0.00000
3446304

0.00000
- 3456362

0.00000
3.84929

CARRY-0OVER

2.50
80.00

0.00000
68248

0.00000
»68382

0.00000
«68818

CARRY=-0OVER

. 2450

80.00

0.00000
1.00145
99337

. 0.,00000
998235

0.00000.

5.00 .10.00 15400 . . 20400 - .. 30400, __ _ 40400 _...50.00 .
90.00 .100.00 LT e o _
0.00000 0.00000 00004 TW01373. . ._.22895 . . .7116& . 1.35238 .
3.97682 4425469 B
0400000 00002 .00836 «05447 | 34405 .86302.  1.51117
4405131 4431218 . e T T
«00005 .01319 06676 «17208 . .. .5A5&4 . 1.14239 _.. 1.82128
4.30423 4,53138 o T
CP FOR LOADING 8 OF THIS CASE  (SIMILAR TD FLAT WING) ... ' .
5.00 10.00 15,00 20,00 . 30.00° 40,00 50.00
90.00 100.00 LT T
0.00000 0.00000 23201 127193 . 1.45810 . . 493603 . .85827
63953 61009 ) o -
0400000 +15679 .88787 1445715 1.32356 «90573 «85082
65017 .61093 . RO .
29531 1.02276 1.21363 1.49740 1.18172 +90264 +B4564
64407 «61603
CP FOR LOADING 9 OF THIS CASE  (SQ. ROOT FROM T. Ea ). . __ _  _ .. .
5,00 10.00 . 15.00 20400 .. .. 30,00 .. _. 40,00 _-50.00
90.00 100.00 T o T
T
"0.,00000 ' 0,00000 +18862 .. 1.20478 . 1.77554 . _1.4%398 _ . 1.3501%
+81854 ,59611 R - Tt
Q400000 . . .12747 . _LB2552.  1.50380 _  1.71926._ . 1.42141 . 1.34689
+81614 58554 O . T
— . - - . . . me ammme e . .——— —— j: - ———
224008 e98726__ . 1.30328 .  1.71225 __ 1.65294 ___ _1.43792 _ . 1.36006
+79139. .55233 . o . i

CASE. _{ _CUBIC CHORDMISE - ) T ——

2.07129.

2.22080

2.54044

60.00

" .82254

«80357

«80039

60.00

1.29083 .

1427419 ..

121607



LEL

.~

CARRY-CINER CP FOR_LOADING 10-OF THIS CASE _ ( ELLIPTICAL C-SUA=P )

<

1.01309

— 0200000
_1.00862

0,00000

0.00000
1.01133
0.00000 _
1.01851

-0.00000
_1.03578 _

70,00

Y/l .
0,600 6.00000
. _ . 0.00000 _

~ azs "0;50096'“
. . 0.00000

4050 __0.00000 __.

~ 0100000 .

___XPCT _ 0,00 _
.. 1000 _

L7 Y7 S

o 0e000_ .
. 0400000
f_'; .'925'_" .0400000 _
.. - ..9.00000_
a050_
L 10.00000

0400000,

_0.00000

1.03912

2450
80,00

"0.00000

0.00000

0400000

0.00000

" 0.00000
. 0400000 ...

. CARRY-OVER CP

L 250 . .
80, 00.

0400000
0.00000

. 0400000
..0400000 .

0,00000

©.0,00000

2:5Q“_.
80 QQ .

500

T70.00000
1.01786

0400000
.1.02743

Tl3sle

1.04136

__CARRY=DVER CP FOR LOADING 11 OF THIS CASE

. 9.00

790,00

000000
.02361

0.00000
004937
0.00000

o12444 .

FOR LDADING

90.00

0.00000

0.00000
0.00000

0400000

0400000
0400000

jl_.o7123"

. 0.00000

5400 ...

. 0.00000

- Q.00000.. .

'6:66966“” 210540

1.02951

268313 _1.06339.

94608  _ .96008 .

_:_,&EiiiQZ:ﬁ_;naeln_____14555i§;___a“4§§an1___E_JSJzaEIZ;.

CU56087 . L75611 .
1:06702 _ B

1000994 1.04034 . .98279  1.00460  _

_ (LINEAR IN_ARBL.REGION)

10,00 ._f ii}bﬁ"" T

100,00

70400000 . 0,00000 _  0.00000
32718

n.onodﬁf:"

B{oboﬁd_ o

34620 R
'0.00000.
e41148

i«hFimscus.;ﬁkﬂlﬁiﬁiwuwéuL"___

__-gloodbo

. _0.00000.  .0.00000.

._-DJODOD_ _0.-00000— 0.00000-—

" 0.00000 _ -0-00000.___&.0.0000_-..__0.00000. ___.»0.0-0000 —

12,00 .. . 15.00 . .. 20.00 30,00 40.00 5nl5h:__
. 100.00 e e -
o L LT T

0400000 "didbbodf _
. .00544 . . T
. 0.00000 . 0000 .
. .00827. . o

... 0.00000 _n.nnnnn___wnono_ O-.ODMD

.nuoonLu._'b.noono _0.00000. —_ 0.00000.. -

:0166666;'_' -
_+0i860 . -

.QMDD___QMO__MMM__O‘MMO__ --0..00000

T

—— 10,00 ___ 15.00 20,00 30,00 40,00 50,00 . _ .A0.0D
290400 100,00 ____

499915

1.00307

T 1.02922

0.000030

0.00000

'o.ooooo

fo.ooooo

60.00

60.00

"in.ooooo



8EI

T T T CARRY-OVER CP_FOR LOADING 15 nE_mLS_cuﬁ—unnx UPWASH (CAMBER))

xvcf '__"n.oq 2450 _5.00_ 10.00 15.00 20.00 _30.00 £0.00 50,00

60,00

70,00 _______80.00. . —90.00 _ _ .100.00

ezl T

T 70,000 0.00000 _ __.0.00000 . _. .0.00000. . 0,00000. _ .00110 _,007727 _ _ .02543 ,02471 __ _ ,02049

e - 202333 402272 +01651 .- «0Q0890 o e _ [

.02 "636&06..: "0.00000. . 0.00000 . ;.imon.fﬁ__,_ .00523_ . _.01423 02704 ____ .02396 _____ .0203& ._ .
T .02361 02243 01631 . . .00896 . . .. ____ . _ _ . o

4050 __0,00000 _0.00000 . _ .00140 L00640 . ___ ,01343 _ ___ 01935 ___ .0263k 02333 ,02187 _ -__.02377.

T a0248) .p2182 01523 .00919_ __ T T
" CARRY~OVER CP FOR LOADING 17 OF THIS CASE_ . (BODY BUDY. (CAMBER) ) _ . N

- _'Q.go.__ _.2s50 . . 5,00 1000 _ _ ,ng _zum '_'”36'.'00
70.00 80400 90.00 w000 . T T T

T 70.000  __ 0400000 0.00000 = 0.00000 .  0.00000 . .00166 . ___ .01430___ __ .01566

T.025 T 0.00000  0.00000 000000 .00112 «00951 . .02316 . _. _.00324 _ . =.02757.  .-.02486...

.. . =.01038 .01681 £02371 .02181 I
7 .,0% .  0.00000 0.00000 200211 .01212, . .02198 _".'ftilb_i'i_'_’__'f_'_-];'odéii__'_m =202720_ . =.02542_..
e oo ._.=e00235__ .01807 «02452 . ,01991 e e

=2Q1635 . .01581 «02350 . eQ2282. L L L — ——— e

T T UDELTAT = 2534616 SECas I m.. 627815 SEC..

02212

.o'ziﬁ'f '

“-.02008. .

CRRERRR R R R R R R AR Rk Rk kR RSN RQVERLAY . 3, oagMu’utug_utui;gtuuunuunutﬂ"unuunuuun_ -

I T T e L L T T I L I L P TS T A




6¢€1

_WING OATA FOR UNIFORM OR CONSTANT LOADING

969-500 .17 LOAD.CHECK CASE 22 SPAN STA. WITH FUSELAGE AND Z TERMS .
" SPANWISE DISTRIBUTION OF SECTION DRAGs LIFTs AND PITCHING MOMENT

Y SECTION SECTION SECTION
—-— [ c c
B/2 CHORD D L L}
0.0000000 183.8817000 040000000 « 7409501 ~. 6845282
+0250000 177.9445264 0.0000000 « 7758395 =.7372558
«0500000 172.0073528 0.0000000 +8387086 =+8141165
«0750000 166.0701792 3.3007611 1.0000000 ~e9656284
+1000000 160.1330000 1.6568419 1.0000000 =1.0192347
«1250000 15441951859 1423505006 1.0000000 =1.0764594
«1500000 148,2586941 1.0146702 1.0000000 -141383784
+«1750000 142,3260032 8688242 1.,0000000 -1.2058524
«2000000 13643933123 «7616182 1.0000000 -1.2787008
«2500000 124.6106675 «6020349 1.0000000 ~1.4451936
«3000000 113.9394744 4860737 1.0000000 -1.6352923
«3500000 103.,2682813 3920641 1.0000000 -1.8640200
+4000000 92.5970882 «3116704 1,0000000 =241461007
«4750000 7646960487 «1999098 1.0000000 =247130599
«5500000 63.0912977 «1024884 1.0000000 ~3.4670189
+6250000 49.4865467 «0054721 1,0000000 -4.6326307
« 7000000 35.8817958 =+1934528 1.0000000 -6.6821074
«7500000 30.5922200 ~e0261647 1.0000000 -8.,0063824
+8000000 2743627760 01156497 1.0000000 =9.0987203
«9000000 20.9036880 2639022 1.0000000 -12.3067406
«9500000 17.6744440 +2982005 1.0000000 ~14.7858920
1.0000000 14.4450000 1423389 X 1.0000000. -18.3990688
cP
Cs +938399 C» 647121 ———n « 714229 K = « 734870
L )] L E
S c
REF .}
e 920569 - = -.072721 c - +019612
N c M
PROG L 3}

INTERFERENCE DRAG OF LOADING ( )
INTERFERENCE DRAG OF LOADING {  LINEAR SPANWISE )
. INTERFERENCE DRAG OF LODADING ( QUADRATIC SPANWISE ) ON LOADING
)
)
)

2 LINEAR CHOROWISE
3
4

_ INTERFERENCE DRAG OF LOADING 5 (QUADRATIC CHORDWISE ) ON LODADING
6
7
8

ON LDADING
ON LOADING

(UNIFDRM OR CONSTANT
(UNIFORM OR CONSTANT
(UNIFORM OR CONSTANT
(UNIFORM OR CONSTANT
(UNIFORM OR CONSTANT

IS +10231462E401
IS +35038758E+00
IS «20308055E+00
IS «12990764E+01
1$ «10857848E+01

INTERFERENCE DRAG OF LOADING (PARABOLIC CHORDWISE ON LOADING

1 )

1 )

1 )

1 }

1 )
_INTERFERENCE DRAG OF LOADING ( CUBIC CHORDWISE ON LOADING 1 (UNIFORM OR CONSTANT ) IS . «14564008E+01
INTERFERENCE DRAG OF LOADING (SIMILAR TO FLAT WING) ON LOADING 1 (UNIFORM OR CONSTANT ) IS «54114581E+00
INTERFERENCE DRAG OF LODADING 9 (SQ. ROOT FROM T. Eo ) ON LODADING 1 (UNIFORM OR CONSTANT ) IS «72564265E400
INTERFERENCE DRAG OF LOADING 10 ( ELLIPTICAL C-5U8-P ) ON LOADING 1 (UNIFORM QR CONSTANT ) IS .«69069248E+00
INTERFERENCE DRAG OF LOADING 11 (LINEAR IN ARBLREGION) ON LOADING 1 (UNIFORM OR CDONSTANT ) IS . .+4T908493E-01
INTERFERENCE DRAG OF LOADING 12 (80DY UPWASH LOADING ) ON LOADING 1 (UNIFORM OR CONSTANT ) IS «12048131E~-01
INTERFERENCE DRAG OF LOADING 13 ( NACELLE BUOYANCY ) ON LOADING 1 (UNIFORM OR CONSTANT ) IS «38898304E-02
INTERFERENCE DRAG OF LOADING 14 (NACELLE BUOY(CAMBER)) ON LOADING 1 (UNIFORM OR CONSTANT )} IS . «38898304E-02
INTERFERENCE DRAG OF LDADING 15 (BODY UPWASH (CAMBER)) ON LOADING 1 (UNIFORM OR CONSTANT ) IS «12048131E-01
INTERFERENCE DRAG OF LOADING 16 ( BODY BUDYANCY TERM ) ON LDADING 1 (UNIFORM _OR.CONSTANT )} IS . =-¢12190312E-02
INTERFERENCE DRAG OF LOADING 17 (BODY BUOY. (CAMBER) )} ON LOADING . )

(UNLFORM OR. CONSTANT }_.IS . -.12190312E-02



o1

1. WING.DATA FOR  LINEAR CHORDWISE. _LOADING ____ .
77T T369<506 17 LOAD CHECK CASE 22 SPAN STA. WITH FUSELAGE AND Z.TERMS - ___ "~ ~ °

T T SPANNISE DISTRIBUTION OF SECTION DRAGs LIET, AND PITCHING MOMENT

Y. SECTION SECTION . . SECTION. _.. ___
R | — [+ c R B N
B/2 CHORD D L N - o
.0.0000000._ 183.8817000 00000000 . _ . .1.0303936 . _ -1.0852044. . . . .
. _...«0250000 177.9445264 0.0000000 1.0841903 . =1,1771041 . _ _
__.. »0500000 172,0073528 0,0000000 1.2019202 .. -1.3400052 ... ___.
_«0750000 166.0701792 9.2051767 145353591 . =1.7384780.... ...
. +1000000 16041330000 442757079 1.4812924. . =1.7556970 .
___ 1250000 . 154.1951859 249089002 164257731 . _ =1.7721179 ... _.
 +1500000  148.2586941 2.1906517 1.3705690 . =1.7887482 . . L
_.«1750000 142.3260032 1.6984455 1.3164540 -1,8061801 .. o T i
«2000000 13643933123 1.3400430 1.2610898 _ -1.8227120 R
. 2500000 12446106675 08456530 . 1.1525092 -1.8573530
«3000000 113.9394744 «5429794 1.05641730.  -1,8985884 .
+3500000 . 103.2682813 «3337833 09549366 ... .—~l.9387352 . ... _ .
«4000000 92.5970882 «1806995 +8562689 . . -1.9807214
+4750000 76.6960487 +0447445 « 7089300 -2.06419749
5500000 , 63.0912977 -.0230816 «5855507 -2+1258335
+6250000 49.4865467 -.0532899 04595165 . -2.2041253
+« 7000000 35.,8817958 -.0637878 . 3334628 . -2.,2833479
e oee .» 7500000 3045922200 ~e0215506 ... _..2845145 . _.=2.3231477.
. +8000000 273627760 «0018451 22534699 ~2.3491939
+«9000000 20490388860 «0104310 _¢1946102 -2.4256708
«9500000 17.6744440 «0121128 +1638388 . =2,4521495
1.,0000000 14.4450000 «0058128 . e1387718._ _=2,5710074
X
- P ce I e mee e [, -
C = «908181 C = 14318625 ———u « 746701 K= 1.598735._. -
L 0 E - . . - R
I T C
REF M
bt «920569 - -e155923 [+ = -+056583 IO . A
S. ¢ " . . e
PROG L 0 .
INTERFERENCE DRAG OF LOADING 1 (UNIFORM OR CONSTANT ) ON LOADING 2 { . LINEAR CHORDWISE _)L.IS......64364539E+00
INTERFERENCE DRAG OF LOADING 3 ( LINEAR SPANWISE ) ON LOADING 2 (.. LINEAR CHORDWISE .1 IS ... .24261463E+00.
- INTERFERENCE DRAG DF LOADING 4 ( QUADRATIC SPANWISE ) ON LOQADING 2 (_ LINEAR CHORDWISE ..} IS .. __+63018484E-01 ..
. INTERFERENCE DRAG OF LOADING 5 (QUADRATIC CHORDWISE.) ON LOADING 2 { LINEAR _CHORDWISE._ .} IS.... . .219323669E+01.. .
INTERFERENCE ORAG OF LOADING 6 (PARABQLIC CHORDWISE ) ON LOADING 2 { LIMEAR CHORDWMISE.. ) _IS.. __ »11180578E+01_..
oo INTERFERENCE DRAG OF LOADING 7 ( CUBIC CHORDWISE ) ON LOADING 2 { LINEAR CHORDWISE ) IS .. +21009686E+01
INTERFERENCE DRAG OF LOADING 8 (SIMILAR TO FLAT WING) ON LOADING 2. (. LINEAR_CHORDWISE _)_IS  __ +47B843654E+00.
INTERFERENCE DRAG OF LOADING 9 (SQ. ROOT FROM T. Eo ) ON LOADING. 2.(. LINEAR CHORDWISE _.) IS. _ __ .66%562905E+400. .
I INTERFERENCE DRAG OF LOADING 10 ( ELLIPTICAL. C~SUB-P )} ON LOADING .. 2_( _LINEAR CHORDWISE _3) IS __ . _ a70224285E+00..
_.. INTERFERENCE DRAG OF LOADING 11 (LINEAR IN_ARB,REGION) ON LOADING __2 [ LINEAR CHORDWISE ) IS .82971350E-01 ._..
INTERFERENCE DRAG OF LOADING 12 (BODY UPWASH LDADING ) ON LOADING .2 ( LINEAR CHORDWISE ) IS .11909%504E-01_ ..
""" INTERFERENCE DRAG OF LOADING 13 ( NACELLE BUOYANCY. ) ON LOADING _ 2 ( ._LINEAR CHORDMISE _ ) IS .. _.47298498E=02 .
_INTERFERENCE DRAG OF LOADING 14 (NACELLE BUOY(CAMBER)) ON LOADING _ .2 ( LINEAR CHORDWISE .} IS _ . .47298498E-02.._.
_. INTERFERENCE DRAG OF LOADING 15 (BODY UPWASH (CAMBER)) ON _LOADING.. . 2 ( _LINEAR CHORDWISE )} IS o11909504E~01......
. __ INTERFERENCE DRAG OF LOADING 16 ( BODY BUOYANCY TERM ) ON LOADING . 2_( LIMEAR CHORDWISE ) IS .3%710802E-02 .. _.
... INTERFERENCE ORAG DF LOADING 17

(80DY BUOY. (CAMBER) ). DN LOADING. 2 ( LINEAR CHORDWISE ) IS .35710802E-02 . ..



134!

Y

B/2

0.0000000

«0250000
« 0500000
«0750000
«1000000
«1250000
«1500000
«1750000
+2000000
«2500000
«3000000
«3500000
«4000000
«4750000
«5500000
«6250000
«7000000
« 7500000
«8000000
«9000000
+9500000

1.0000000

C= 14020416

5
REF

S
PROG

INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE

«920569

DRAG OF
DRAG OF
ORAG OF
DRAG OF
DRAG OF
DRAG OF
DRAG OF
DRAG OF
DRAG OF
DRAG OF
DRAG OF
DRAG OF
DRAG OF
DRAG OF
DRAG OF
DRAG OF

SECTION SECTION SECTION . ..
c . c . c .
CHORD D L N
183,8817000 0.0000000 +2524992 =e2420649
177.9445264 0.,0000000 «2592031 -42555230
172.0073528 0.0000000 «2596443 -e2602768
166.0701792 ~e0996978 «2250000 =a2172664
160.1330000 «0476099 +3000000 =¢3057704
154.1951859 01467936 «3750000 ~¢4036723
14842586941 «2434399 4500000 -+5122703
14243260032 «3415410 «5250000 -«6330725
13643933123 «4407091 «6000000 -+ 7672205
124.6106675 «6381523 « 7500000 -1.0838952
11349394744 «8306856 «§000000 -1.4717630
103.2682813 1.0074875 1.0500000 -1.9572210
92.5970882 1.1627786 1.2000000 -2.5753208
766960487 1.3200773 1.4250000 -3.8661103
63.0912977 1.3938920 1.6500000 =5.7205812
49.4865467 1.3085455 1.8750000 ~8.6861825
35.8817958 #5532453 241000000 ~14.0324256
30.5922200 142209408 2.2500000 ~18.014360¢4
273627760 1.9458385 2.4000000 ~21.8369286
20.9038880 3.0278847 247000000 ~33,2281995
17.6744440 3.3840285 2.8500000 ~42.1397923
1444450000 201109021 3,0000000 ~55.1972064
X
ce
[ ] «803209 ——— s «778783 K= «T71391
D €
c .
M
- -.238127 C & =,147457
n
L 0
LOADING 1 (UNIFORM OR CONSTANT ) ON LOADING 3 | LINEAR SPANWISE
LOADING 2 ( LINEAR CHORDWISE ) DN LOADING 3 ( LINEAR SPANWISE
LOADING 4 ( QUADRATIC SPANWISE )} ON LOADING 3 ( LINEAR SPANWISE
LOADING 5 (QUADRATIC CHORDWISE ) ON LOADING 3 ( LINEAR SPANKISE
LOADING 6 (PARABOLIC CHORDWISE )} ON LOADING 3 ( LINEAR SPANNWISE
LOADING 7 ( CUBIC CHORDWISE ) ON LOADING 3 { LINEAR SPANWISE
LOADING 8 (SIMILAR TO FLAT WING) ON LOADING 3 ( LINEAR SPANWISE
LOADING 9 (SQ. ROOT FROM T. E. ) ON LOADING 3 ( LINEAR SPANNISE
LOADING 10 ( ELLIPTICAL C-SUB-P ) ON LOADING 3 ( LINEAR SPANWISE
LOADING 11 {LINEAR IN ARBJREGION) ON LOADING 3 ( LINEAR. SPANWISE .
LOADING 12 (BODY UPWASH LOADING ) ON LODADING 3 ( LINEAR_SPANWISE. ..
LOADING 13 ( NACELLE BUOYANCY } ON LOADING 3 ( LINEAR SPANMISE
LOADING 14 (NACELLE BUOY(CAMBER)) ON LOADING 3 ( LINEAR SPANWISE
LOADING 15 (BODY UPWASH (CAMBER)) ON LOADING 3 ( LINEAR .SPANWISE.
LOADING 16 ( BODY BUOCYANCY TERM )} ON LOADING 3 ( LINEAR SPANWISE
LOADING 17 (B800Y BUOYs (CAMBER) ) ON LOADING 3.0 LINEAR SPANMISE

T WING DATA FOR
969=-500 . 17 LOAD CHECK CASE

22 SPAN STh.

WITH.FUSELAGE AND Z TERHS. .. .

LINEAR SPANMISE . LOADING . . . ___

SPANNISE DISTRIBUTION DF SECTION DRAGs LIFT, AND PITCHING MOMENT .

e e e e e e e e e e B e e

«63674079E+00
«60668757E+00
840491456400
«48663795E+00
«53436029E+00
«40799350E+00
«55157197E+00
«58883880E+00
«60785379E+00
+22843435E-01
«104424156-01
«60074767E-02
«60074767E-02
«10442415E-01
-.56983528E-02
-.56983528E-02



(44!

T 7 369-500 .17 LOAD CHECK CASE 22 SPAN STAs WITH FUSELAGE AND Z TERMS . ..

" 7'7 UING DATA FOR. QUADRATIC SPANNISE LOADING _ . __ . .

= SPANWISE DISTRIBUTION OF SECTION DRAGs LIFT, AND PITCHING MOMENT -

* 1.299544 .

QUADRATIC SPANWISE
. QUADRATIC SPANWISE
QUADRATIC SPANWISE

_QUADRATIC SPANWISE

. QUADRATIC
.QUADRATIC
QUADRATIC
QUADRATIC
QUADRATIC

. QUADRATIC .
QUADRATIC
QUADRATIC
QUADRATIC

Y SECTION SECTION SECTION
) -~ c > ¢
8/2 CHORD o L M
) ~__0.0000000 _ _ 183.8817000 0.0000000 . +0750794 -e0760302
. 40250000 177.9445264 0,0000000 «0754519 -+ 0786752
_.._ «0500000 _ 172.0073528. 0.0000000 «0689181 -+0730018
+0750000. 166.0701792 -.0148206 «0337500 -+0325900
. *._ «1000000  _160.1330000 -+0106846 +«0600000 -+0611541
o +125000Q. . 154.1951859 -+0059499 +0937500 ~+1009181
L _._ 41500000 . 148.2586941 20047263 . +1350000 -+1536811
. _.+1750000 = 142.3260032 «0241547 «1837500 ~e2215754 . .
. «20Q0000 ... 136.3933123 «0547094 ¢2400000 -.3068882 ..
_ . «2500000 . . 124.6106675 «1584247 3750000 ~e5419476. _.
03000000 _ 113.9394744 «3321832 «5400000 -.8830578
... 3500000 .__ 103.2682813 5872992 . « 7350000 -1.3700547
. «4000000 = - 92.5970882 «9311917 «$600000 -2.0602566
_ _ «4750000 T6.6960487 145881544 1.3537500 . =3.6728048.
_. 5500000 63,0912971 243892802 1.8150000 -642926394
____ +6250000 . 49.4865467_ 3.1386757 243437500 -10.8577281 .
. _ «7000000 _ 35.8817958 2.5837882 2.94Q0000 ~19.6453959
ol . 7%00000__. 30.592220Q.. .. 4.3301086 3.3750000. . -27.0215406 .
.. 8000000 _ 27.3627769Q 6.6331417 3.,8400000 -34,9390858
_ «9000000_ . 20.90308880 . 11.5393497 4.8600Q000 -59.8107591
9500000 __ 17.6744440 13.8329800 5.4150000 -80.06%60Q54 . .
1.0000000 14.4450000 . 9.9778845 .  6,0000000 _=110,3944127 . ...
X
———— e . ) CP . L.
C = _1.033028 [ 1.386804 -— «829257 K
L ) D E
S .. ¢
REF L
————— 2920569 - -e36T456 = -.2820881
s c
. PROG L 0
_....INTERFERENCE DRAG OF LOADING 1 (UNIFORM OR CONSTANT ) ON LOADING . _.
s . INTERFERENCE DRAG OF LOADING 2 ¢ LINEAR CHORDWISE ) ON LOADING
... INTERFERENGCE DRAG OF LOADING 3 ( LINEAR SPANWISE )} DN LOADING
‘. _. INTERFERENCE DRAG OF LDADING .5 (QUADRATIC CHORDWISE ) ON LOADING...
_ .. _INTEREERENCE DRAG OF LOADING & (PARABOLIC CHORDWISE ) ON LOADING. ..
. INTEREERENCE DRAG QF LOADING 7 ( CUBIC CHORDWISE ) ON LOADING .
INTERFERENCE DRAG OF LOADING 8 (SIMILAR TO FLAT WING) ON LOADING
. INTERFERENCE ORAG OF LOADING 9 (SQs ROOT FROM T. Eo ) ON LOADING . .
_ . INTERFERENCE ORAG OF LOADING 10 ( ELLIPTLICAL C-SUB-P ) ON LOADING
Z._ _INTEREERENCE DRAG._OF LOADING . 11 (LINEAR IN ARB.REGION) ON LOADING.
__INTERFERENCE DRAG OF LOADING 12 (BODY UPWASH LOADING )} ON LOADING. ...
C_INTERFERENCE DRAG QF LOADING 13 ( NACELLE BUOYANCY ) ON LOADING
INTERFERENCE QORAG OF LOADING 14 (NACELLE BUOY(CAMBER)) ON LOADING
INTERFERENCE DRAG OF LOADING 1% (BODY UPWASH {(CAMBER)}) ON LOADING
CINTERFERENGCE DRAG OF LOADING 16 ( BODY BUOYANCY TERM ) ON LOADING
JINTERFERENCE DRAG OF LOADING . 17 (BODY BUOY, (CAMBER) ) ON. LOADING

P N N Y L N Ny

i~ ——————

. QUADRATIC

SPANMISE.

SPANWISE
SPANWISE
SPANWISE
SPANMISE

.-QUADRATIC SPANNISE
QUADRATIC SPANWISE.

SPANMISE
SPANWISE
SPANWISE
SPANNISE

SPANWISE .

)
)
)

)

1

)
)
)
)
]
)
)
)
)
)
)

Is
115

IS

[ -

. «627364T4E+00
Is .. .

+39317316E+00

. 210849319E+01

«18173140E+00

. W2695445TE+00

«76256456E-01
.55597137€+00
«48665544E+00

. «53074380E+00
- a12634418E~01

«1033616BE-01
»56882088E-02
«56882088E-02
+«10336168E-01
-«69055808E-02

=269055808E~02



Evi

" G69=-500 . 17.LOAD CHECK CASE 22 SPAN STA. WITH FUSELAGE AND I TERMS

Cs= .
L

S
REF

S
PROG

INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE

Y SECTION SECTION
L === c ¢ .
. B2 CHORD L} L
0.0000000 183.8817000 040000000 1.2783719
00250000 . 177.9445264 0.0000000 1.3542289
«0500000 172.0073528 040000000 1.5393599
#0750000 16640701792 2005465001 240953535
«1000000 160.1330000 8.7261141 1.9482178
«1250000 15441951859 5.4330349 1.8063386
+1500000 148,2586941 3.6945433 1.6699737
«1750000 142.3260032 2.5937813 15391427
#2000000 136.3933123 1.8400386 144135907
22500000 12%.6106675 «9155049 1.1800841
+3000000 113,9394744 14417276 «9861979
+3500000 103.2682813 .1832124 «8103071
+4000000 92.5970882 00494787 «6521124
+4750000 7646960487 -+0238774 24471943
+5500000 6340912977 -+0336361 «3030265
«6250000 49,4865467 -.0235780 «1867411
« 7000000 35.8817958 -.0118632 «0985107
«7500000 30.5922200 ~-.0037483 +0709289
«8000000 2743627760 -.0006476 «0573165
+9000000 20.9038880 20002949 «0331481
+9500000 1746764440 «0003210 «0243550
1.0000000 1444450000 +0000840 «0159019
— P _
‘ocp
917149 C = 2.443731 — «771585 K
[} L 3
. ]
920569 -- = -,219684 C = =-.115619
n
L 0
DRAG OF LOADING 1 (UNIFORM OR CONSTANT ) ON LOADING
DRAG OF LOADING 2 ( LINEAR CHORDWISE ) ON LOADING
DRAG DF LOADING 3 ( LINEAR SPANWISE ) ON LOADING
DRAG OF LOADING 4 { QUADRATIC SPANWISE ) ON LOADING
DRAG OF LOADING 6 (PARABOLIC CHORDWISE ) ON LOADING
DRAG OF LOADING 7 ( CUBIC CHORDWISE ) DN LOADING
DRAG OF LOADING 8 (SIMILAR TO FLAT WING) ON LOADING
DRAG OF LOADING 9 (SQ. ROOT FROM T. E. ) ON LDADING
DRAG OF LOADING 10 ( ELLIPTICAL C-SUB-P )} ON LOADING
DRAG OF LOADING 11 (LINEAR IN ARB.REGION} ON LODADING
DRAG OF LOADING 12 (BODY UPWASH LDADING ) ON LOADING
DRAG OF LOADING 13 ( NACELLE BUDYANCY ) ON LOADING
DRAG OF LOADING 14 (NACELLE BUDY(CAMBER)) ON LOADING
DRAG OF LDADING 15 (BODY UPWASH (CAMBER)) ON LOADING
DRAG OF LOADING 16 ¢ BDOY BUDYANCY TERM ) ON LOADING'
DRAG OF LOADING 17 (BODY BUOY. (CAMBER) ) ON LOADING

7 MING DATA FOR QUADRATIC CHORDWISE. LOADING - ._. ..

" " SPANWISE DISTRIBUTION OF SECTION DRAG» LIFT, AND PITCHING MOMENT

SECTION. .
c ..
[ T

=1.4312949
-1.5638501
-1.8291181
=2.5471187
=244720552
=2.3957348
=~2.3184911
=2,2403421
=2.1609479
=-2.0003908
=1.8587434
-1.7132585
=1.5629463
-1.3252851
=1.1260259
=+9117735
-+6831024
~+5852814
=+5360979
-¢4160066
=¢3666617
-e2960677

= 2.905185

(LR AURURURU R RUNURURURURURURL RE ]

(QUADRATIC
(QUADRATIC
{QUADRATIC
{QUADRATIC
(QUADRATIC
{QUADRATIC
(QUADRATIC
(QUADRATIC
(QUADRATIC
(QUADRATIC
(QUADRATIC
{QUADRATIC
(QUADRATILC
[QUADRATIC
(QUADRATIC..
(QUADRATIC

CHORDWISE
CHORDWISE
CHORDWISE
CHORDMWISE
CHORDWISE
CHORDWISE
CHORDWISE
CHORDMISE
CHOROWISE
CHORDWISE

CHORDWISE.

CHORDRISE
CHORDMWISE
CHORDWISE
CHORDMWISE
CHORDWISE

} IS
1 IS
| 8
RIPS
¥} IS
) IS
)} IS
) IS
1 IS8

1.1S.
3. 18

LIS
1 IS
) IS

3 .IS

) I8

«67869558E+00
«15462416E+01

1.22331264E+00
. «#0590513E-01

«10871694E+01
«25862970E+01
+48266304E+00
«62254553E+00
¢24315703E+00
«11814812E+00.
«12057017E-01
«55920414E~02

. #55920414E~02

1205701 7E~01
«78468824E-02
«78468824E-02



124!

SPANWISE DISTRIBUTION OF SECTIDN DRAGs LIFT, AND PITCHING. MOMENT. . .-

WING DATA.FOR PARABOLIC CHORDMISE LOADING

 969-500_ 17 LOAD. CHECK CASE. 22 SPAN STAs.. WITH FUSELAGE AND Z_TERMS. _. __ _

I

Y SECTION. . . SECTIDN . SECTION
—-— ¢ c [ -
B/2 CHORD D L L] C e
0.0000000 183.8817000 0,0000000 1.4917912 ~1.3918589 . .
R «0250000 177.94452064 0.,0000000 1.5615864 -1,4985080 -
0500000 172.0073528 0.0000000 1.6968809 . =-1.6570225
T, «0750000. . 166.0701792 .. 20.,1820783 2.0958671 . -2.0240129 _
«1000000 160,1330000 7.8361132 1.9519239 ~1.9876386 .
o —lo. _.#1200Q000 . 154.1951859 4.3180221 1.8077514 . _-1.9456757. ._
B 1500000 148.2586941 2.5981171 1.6700038 .=1.9015728
«1750000 1642,3260032 1.4855479 1.,5412921 ~1.8573958
+2000000 136,3933123 « 7664999 14136547 -1.8075831
«2500000 124,6106675 -.0557157 1.1807185 -1.7056169
»3000000 113.9394744 -e2671609 9890139 -1.6160763 .
«3500000 103,.,2682813 ~+3572653 «8097533 . ~1.5097411
+4000000 92,5970882 -a3646834 +6906543 =1,3961343
«4750000 7646960487 -e2814541 04461790 =1.2107498
«5500000 63.,0912977 -.1735138 «3047960 -1.,0547725
6250000 69.,4865467 -«0971234 «1871792 =<.8657318
+7000000 35.8817958 ~+0440600 « 0979868 -¢6538292
« 7500000 30.5922200 -.0224698 «0727414. .. =+5817040
«8000000 27.3627760 -+0119420 «0563681 -¢5126662
+9000000 12049038880 -.0035512 20340047 . =e4181634 . -
«9500000 17.6744440 -¢0015462 .0226862 . —e3352519 -
- 1.0000000_ 1404450000 -.0008254 . 0176194 . -,3235225
R - X - EERS
. ce . . . - R e e
Cs= 917731 C = 14898925 - = 0649283 K= 2.254638
Y D E
. o
REF ] [ _
Teem—n «920569 -~ = «093692 C = «171901
S M
PROG L 0
. INTERFERENCE DRAG QOF LDADING 1 (UNIFORM OR CONSTANT ) DN LOADING & (PARABOLIC CHORDWISE ) IS- -+69566615E400
INTERFERENCE DRAG OF LOADING 2 ( LINEAR CHORDWISE ) ON LOADING 6. {PARABOLIC CHORDWISE 1} IS ..15511156£+01'
.. . INTERFERENCE DRAG OF LODADING 3 { LINEAR SPANWISE ) ON LOADING 6 (PARABOLIC CHORDWISE ). IS =+83655690E-01
. INTERFERENCE DRAG OF LOADING 4 ( QUADRATIC SPANWISE ) ON LOADING ..6 (PARABOLIC.CHORDWISE J_IS . =+32125585E+00.
INTERFERENCE DRAG OF LOADING 5 (QUADRATIC CHORDWISE ) DN LDADING .. & (PARABOLIC CHORDWISE -). IS. .. ..23368009E+01.
INTERFERENCE DRAG OF LOADING 7 ( CUBIC CHORDWISE ) ON LOADING 6 (PARABOLIC CHORODNWISE ) IS «29348159E+01
INTERFERENCE DRAG OF LOADING 8 (SIMILAR TO FLAT WING) ON LOADING 6 (PARABOLIC CHORDWISE ).IS «55414950E+00.
INTERFERENCE DRAG OF LOADING 9 (SQ. ROOT FROM T. Ee« ) ON LOADING 6 (PARABOLIC. CHORDWISE ) IS +90853482E400
INTERFERENCE DRAG OF LOADING 10 ( ELLIPVICAL C-SUB-P ) ON LOADING . & (PARABOLIC CHORDMISE ) .IS. . «79890021E£00 »
. INTERFERENCE DRAG OF LOADING 11 (LINEAR IN ARB.REGION) ON LOADING . & (PARABOLIC CHORDWISE J.IS . .. +62786249E=01
INTERFERENCE DRAG OF LOADING 12 (BODY UPWASH LOADING ) ON LOADING 6. (PARABOLIC CHORDWISE ) IS. .. .15910892E=01__
_INTERFERENCE DRAG OF LOADING 13 ( NACELLE BUQYANCY ) ON LDADING 6. {PARABOLIC CHORDMISE 1 IS . _ =+71940765E=03
INTERFERENCE DRAG OF LOADING 14 (NACELLE BUOY(CAMBER)) ON LOADING 6 (PARABOLIC CHORDWISE 3 IS __ -.71960765E-03 .
INTERFERENCE DRAG OF LOADING 15 {(B0DY UPWASH (CAMBER)) DN LOADING . & (PARABOLIC CHORDWISE ) IS .. _.15910892E~01
INTERFERENCE DRAG OF LOADING 16 ( BODY BUOYANCY TERM )} ON LDADING 6_(PARABOLIC CHORDWISE ).IS ... ..24557139E-02 .
_INTERFERENCE DRAG OF LOADING 17 (B0DY BUDY.. (CAMBER). ) ON LOADING & (PARABOLIC CHORDAISE ) IS . ,2557139E£-~-02..



34!

’969-500 17 LDAD CHECK CASE 22 SPAN STA.

"7 WING DATA.FOR .

CUBIC CHORDWISE. _.

LOADING .

WITH FUSELAGE AND .Z TERMS .. _.

.8
PROG

Y

B/2

0.0000000
«0250000
+0500000
«0750000
«1000000
«1250000
«1500000
+1750000
«2000000
«2500000

+3000000 .

+3500000
+4000000
«4750000
«5500000
«6250000
«7000000
« 7500000
+8000000
«9000000
«9500000
1.0000000

C= +»941350

s

REF

_————

.#920569

INTERFERENCE DRAG OF
INTERFERENCE DRAG OF
INTERFERENCE DRAG OF
INTERFERENCE DRAG OF
INTERFERENCE DRAG OF
INTERFERENCE DRAG OF
INTERFERENCE DRAG OF
INTERFERENCE DRAG OF
INTERFERENCE DRAG OF
INTEREERENCE DRAG OF
INTERFERENCE DRAG OF
INTERFERENCE DRAG OF
INTERFERENCE DRAG OF
INTERFERENCE ORAG OF
INTERFERENCE DRAG OF
INTERFERENCE DRAG OF

CHORD

183.,8817000
177.9445264
172.0073528
166.0701792
160,1330000
154.1951859
14842586941
14243260032
136.3933123
124.6106675
11349394744
103.2682813
92.5970882
766960487
63,0912977
4©9.4865467
35.8817958
3045922200
2743627760
20.9038880
17.6744440
1444450000

C 3.238649
D

L}
- -e135793
c

LOADING
LOADING
LOADING
LOADING
LOADING
LDADING
LOADING
LOADING

Ro o e UV RN NTUN U )

(SQ.

LOADING 13 ( NACELLE BUOYANCY
LOADING 14 (NACELLE BUOY(CAMBER)) DN

SECTION
c
D

0.,0000000
0.0000000
0.0000000
35.,3653518
12.7152031
6.5658502
3.5714341
1.8842747
8868117
-.0663247
~¢2547880
-.2772580
-¢2212113
-+1185498
=+0514031
-+0185476
=:0049046
-.0018927
~¢0008447
-.0001467
=.0000544
-.0000181

X
cP

———

[ -

SPANVISE DISTRIBUTION OF SECTION DRAGs> LIFT,. AND. PITCHING NOMENT

(UNIFORM OR CONSTANT } ON LOADING
{ LINEAR CHORDWISE
( LINEAR SPANWISE
( QUADRATIC SPANWISE ) ON LOADING
(QUADRATIC CHORDWISE ) ON LOADING
(PARABOLIC CHORDWISE ) ON LOADING
(SIMILAR TO FLAT WING) ON LOADING

} ON LOADING
) ON LOADING

ROOT FROM T« Eo )} ON LBADING
LOADING 10 ( ELLIPTICAL C-SUB-P ) ON LOADING
LOADING 11 (LINEAR IN ARB.REGLON)_ON LOADING
LOADING 12 (BODY UPWASH LOADING ).ON LDADING

} ON LOADING

LOADING 15 (BODY UPWASH (CAMBERI} ON LOADING
LOADING 16 ( BODY BUDYANCY TERM ) ON LOADING
LOADING 17 (BODY BuDY. (CAMBER) ) ON. LDADING

LOADING &

SECTION. ...
¢

SECTION
. C P
L o
1.6742763 =1.8104941
1.7683932 -1.9714472.
1.9896429 ~2.2781662
246814571 -3.1256052
244041490 =249304524
241464063 ~2.73958179
1.,9079038 -2.5535465
1.6879747 ~2.3726189
1.485514¢% -2.1966251
1.1328514 -1.,86361465.
«8660750 =1.5890Q976
06447524 =~1.3309260
«4648162 ~1.0906226
2641315 ~.7695172
«1471426 ~.5393039
«0710040 =+3430296
«0270615 =-e1862225
« 0167955 -+1377510
«0119949 =e1115649
«0053628 -. 0670419
«0032269 ~.0483892
20018156 -40337047
738845 K = 3.654782.
3
~+039700

[41]:944
cusic
cuslcC
-CuUBIC
cuslcC.
cualIc .
CuBlC.
cuslC
-CUBIC
. LuslIC
-CusIC.
CUBIC.
cusic
cusiIc

NN N R N N A e s
B e R N
;

CUBIC .

CHORDWISE .3.4§ - .

CHORDWISE . ..0.1I§
CHORDWISE. .) .1IS.

CHORDMISE ..3.IS.. ..
CHORDWISE .0 IS ...

CHOROWISE-. -) IS- .
CHORDWISE  3.1IS. .
CHOROWISE ... ) IS-.

CHORDWISE ._)_IS. .. .
CHORDMISE 3. IS . —«11746090E+00%" -
+14489258E-01. . .

CHORDWISE. . ) 1S

«73422736E400
«17607187E401
+93863772E-0L-
=297737164E=01
«28631180E+01
.o 14767418E+01
«53411507€6+00
-« T75248098E+00.
«81793543E400.

CHORDMISE. .. ) IS .. _.428542288E=02_
CHORDWISE. ). IS. _ . ..28542288E-02

CHOROWISE. 3} IS

CUBIC CHORDWISE. -1} 1S ..
CHORDWISE... ..} IS . .

+14489258E-01

+98370895E-02.. .
4883720895E=02 . ..



91

965~

¢

500

WING DATA FOR SIMILAR TO FLAT HING.LDADfNG . L

17 LOAD CHECK CASE

22 SPAN STA.

WITH FUSELAGE AND Z TERMS..

SPANWISE DISTRIBUTION OF SECTION DRAGs LIFTs AND PITCHING MOMENT

Y

B/2

« 0000000
0250000
0500000
+0750000
+1000000
»1250000
«1500000
«1750000
«2000000
«2500000
«3000000
«3500000
+4000000
« 4750000
«5500000
«6250000
«7000000
«7500000
8000000
+9000000
«9500000

1.0000000

C = .

REF
== e

PROG

INTERFERENCE
INTERFERENCE
INTERFERENCE
THTERFERENCE
iNTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE

1

933996

920569

DRAG
DRAG
DRAG
DRAG
DRAG
DRAG
DRAG
DRAG
DRAG
DRAG
DRAG
DRAG
DRAG
DRAG
DRAG
DRAG

0F
oF
OF
oF
aF
oF
aF
oF
OF
OF
OF
OF
OF
aF
OF
OF

SECTION SECTION SECTION
c c c
CHORD D L |
183.8817000 0.0000000 .7511525 -.6347600
177.9445264 0.0000000 7866845 . -.6327532
172.0073528 0,0000000 18458607 -, 7473634
166.0701792 3.7361336 1,0000451 -.B656535
160,1330000 1.7742890 +9961879 -.9175580
154.1951859 1,3331175 +9988378 -.9758993
148.25686941 1.0168803 1.,0007716  -1,0388276
1423260032 8616729 «9968933  -1,1039064
136.3933123 7536686 .9997471  -1.1785240
124.6106675 +5591254 .9978125  -1,3432789
113.9394744 +3660239 .9948416  -1.5298483
103.2682813 2351510 1.0021850  -1.7667948
92.5970882 .1818981 1.0008105  -2.0472644
76.6960487 ~e0151047 1.0033199  -2,6200887
63.0912977 -.1060708 .9835553  -3,3191919
49,4865467 -.1596947 .9835181  -4,4653032
35,8817958 -.3177683 .9839211  —-6.4831123
30,5922200 -.1770755 «9710085  -7,6907138 .
27.3627760 +0609439 .9978718  -8,9798354
20.9038880 +2549810 «9677070 ~11.8278473
17.6744440 12206933 1.0165444 =14.9184371
1444450000 -.1545978 .9109414  -16.7074209
X
P,
C = 4600950 — <675634 K = 688888
0 £
4
]
- = +026172 ¢ = .111885
¢ M
L o
LOADING 1 (UNLFORM OR CONSTANT ) ON LOADING 8 (SIMILAR
LOADING 2 ( LINEAR CHORDWISE } ON LOADING 8 (SIMILAR
LOADING 3 ( LINEAR SPANWISE ) ON LODADING 8 (SIMILAR
LOADING 4 ( QUADRATIC SPANWISE ) ON LOADING 8 (SIMILAR
LOADING 5 (QUADRATIC CHORDWISE )} ON LOADING 8 (SEMILAR
LOADING & (PARABOLIC CHORDWISE ) ON LOADING 8 (SIMILAR
LOADING 7 ( CUBIC CHORDWISE ) ON LOADING 8 (SIMILAR
LOADING 9 (SQ. ROOT FROM T. E. ) ON LOADING 8 (SIMILAR
LOADING 10 ( ELLIPTICAL C-SUB-P ) ON LOADING 8 (SIMILAR
LOADING 11 (LINEAR IN ARB.REGION) ON LODADING B (SIMILAR
LOADING 12 (BOOY UPWASH LOADING ) ON LODADING 8 (SINILAR
LOADING 13 { NACELLE BUOYANCY ) ON LOADING B (SIMILAR
LOADING 14 (NACELLE BUQY(CAMBER)) ON LOADING 8 (SIMILAR.
LOADING 15 (BODY UPWASH (CAMBER)) ON LOADING 8 (SIMILAR
LOADING 16 ( BODY BUOYANCY TERM ) ON LOADING 8 {SIMILAR
LOADING 17 (BODY BUOY. (CAMBER) ) ON LDADING 8 (SIMILAR

FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT

. FLAT

FLAT
FLAT
FLAT
FLAT

WING).
WING)
WING)
WING)
WING)
WING)
WING)
WING)
WING )
WING)
NING)
WING)
WING)
WING)

WING)
FLAT..

WING)..

Is
IS
Is

WIS

IS
IS
IS
1S
IS
Is.
I$
IS,
Is.
Is
Is

Is .

.66895198E400.

+10010980E+01 ,
.29189613£+00
+10375287E+00
+12407691E+01
+12016898E+01
+14425819E401..
+B2715982E+00

«72627049E+400. 2
.#41371082E=01.

«12856143E-01
«29457836E-02

. a29457836E~02

»12856143E-01

-+16301299€~02
=216301299€=02.. ..

iw



Ly

WING DATA FOR SQa. ROOT FROM T. E. LOADING
969-500 17 LOAD CHECK CASE 22 SPAN STA. MITH FUSELAGE AND Z TERMS
SPANWISE DISTRIBUTION OF SECTION DRAGs LIFT, AND PITCHING MOMENT

Y SECTION SECTION SECTION
~—— c c c
B/2 CHORD D L | L
0.0000000 183.8817000 0.0000000 1.0131671 -.8713977
0250000  177.9445264 040000000 1.0608846 -.9370673 . -
0500000  172,0073528 0.0000000 1,1433267  -1,0265615 '
0750000 166.0701792 742748445 1.3630046  -1.1985779
41000000  160,1330000 3.3366139 1,3361735  -1,2487639
21250000  154,1951859 2.2714838 143133296  -1,3005662
1500000 148,2586941 1.6893780 1.2878869  -1,3549958
.1750000 142,3260032 1.3009306 1,2615795  -1.4126423
2000000 136.3933123 1.0139926 1.2351348  -1.4727876
2500000 12446106675 45768761 1,1603914  -1,6040857
+3000000  113.9394744 .3325216 1,1287772  -1.7488981
3500000 103.2682813 1328174 1.0748411  -1.9105994
44000000  92.5970862 -.0174514 1.0172594  -2.0948971
+4750000  76,6960487 -.2040746 «9261461  -2.4324628
45500000  63.0912977 -.2685511 8385092  -2.8352564
06250000  59.4865467 -.3159346 27620212 -3,3734019
.7000000  35.8817958 -.3682630 +6307752  -4.1594252
+7500000  30.5922200 -42153391 +5844066  —4,6303483
+8000000 2743627760 ~¢1155193 +5517096  —4,9707846
9000000  20.9038880 -.0216555 4831362  -5.9061697
9500000  17.6744440 -.0062481 4402294  -6.4658459
1.0000000  14.4450000 -.0315881 43973887  -7.2827496
X
: cp
C s 986059 ¢ 929121 ——— 652844 K= 955578
L 0 L 3
s c
REF ]
L =oee- w  ,920569 -- = .084568 C = 175704
s C ]
PROG L 0

1s . «T1557952E+00
Is «12438662E401
IS. «13596999E+00
IS. . =e12756533E+00
1s «16418523E+401
Is. +15489058E+01
IS «19773895E+01
IS. +61885110£+00

INTERFERENCE DRAG OF LOADING
INTERFERENCE DRAG OF LOADING
INTERFERENCE DRAG OF LOADING
INTERFERENCE DRAG OF LOADING
INTERFERENCE DRAG OF LOADING
INTERFERENCE DRAG OF LOADING
INTERFERENCE DRAG OF LOADING
INTERFERENCE DRAG OF LOADING

(UNIFORM OR CONSTANT ON LOADING
( LINEAR CHORDWISE ON LOADING

) (SQ. ROOT FROM T+ Eo
)
{ _LINEAR SPANWISE } ON LOADING
)
)
)

(SQs, ROOT FROM Te Eo
f5Q. ROOT FROM T. Es
(SQ..ROOT FROM .T. E.
(SQ. ROOT FROM T« E.
(SQ. ROOT FROM Te Es
(SQe ROOT FROM Te Es
(SQ. ROOT FROM T. E.

( QUADRATIC SPANWISE ON L OADING
(QUADRATIC CHORDWISE ON LOADING
(PARABOLIC CHORDWISE ON LOADING
( CUBIC CHORDWISE ) ON LOADING
(SIMILAR TO FLAT WING) ON LOADING

@ NOWMS WM

. INTERFERENCE DRAG OF LOADING 10 ( ELLIPTICAL C-SUB~P ) ON LOADING (SQ. ROOT FROM.T. .E« . .«B0243527E+00 -

. .. INTERFERENCE DRAG OF LOADING 11 (LINEAR IN ARBJREGION) ON LOADING (SQ¢ ROOT_FROM . Ts .£a.) IS_. . _.449048708E=01
INTERFERENCE DRAG OF LOADING 12 (B00Y UPWASH LOADING ) ON LOADING {5Q. ROOT FROM T. E. IS . al4383407E-01. .
INTERFERENCE ORAG OF LOADING 13 ( NACELLE BUOYANCY } ON LOADING (50« ROOT FROM Ta Ea. 3.1IS . 420855132E-02
INTERFERENCE DRAG OF LOADING 14 (NACELLE BUOY(CAMBER)) ON LOADING (SQ« ROOT .FROM Ta.Es.) IS 220855132€-02
INTERFERENCE DRAG OF LOADING 15 (BODY UPWASH (CAMBER)) ON LOADING (SQs ROOT. FROM T. E. IS ... «14383407E-01
INTERFERENCE DRAG OF LOADING 16 { BODY BUOYANCY TERM ) ON LOADING (SQ. ROOT FROM Ta.Ea .} IS . =eB4264670E-03

OO VOOV OVOOOVO OO0 OO0
[ nd
tn

INTERFERENCE DRAG OF LOADING 17 (BODY BUDY. (CAMBER) ) ON LOADING (5SQ. ROOT_EROM Ta_Es ) .IS .. =.84264670E-03



3Pl

WING DATA FOR ELLIPTICAL C-SUB-P LDADING;
963~500 17 LOAD CHECK CASE 22 SPAN STA. WITH FUSELAGE AND l_Tiﬁﬂs

SPAMWISE DISTRIBUTION OF SECTION DRAGs, LIFT, AND PITCHING MOMENT

i SECTION . SECTION SECTION .
--- c c c
BIZ CHORD D L ]
L-0C{6000 18348817000 0.0000000 8080698 -4 7459070
(0250000  177.9445264 040000000 8464148 -.8036624
.050000¢ 172405473528 0.0000000 49161870 -.8887469
0750006  166,0701792 4,0274333 1.0969019  =1,0591997
.1000000  160.1330000 2.0130837 1.0944862  =~1,1155383
+1250000  154.1951859 1,4895591 1.091372¢  -1.1748181
1500000  146.2586941 1.2109220 1,0875546  =1.2380487
+1750000  142.3260032 1.0225564 1.0830253  =1,3059686
+2000000  136.3933123 8809192 1,0777755  -1.3781524
+2500000 12446106675 6642529 1.0650704  -1.5392330
3000000  113.9394744 5013291 1.0493331  ~1.7159663
+350000C  103.2682813 3671192 1.0304247  -1.9207322
.40C0000  92.5970882 2523484 1.0081667  -2.1636271
+4750000 7646960487 1012056 +9679844  -2.6261996
45500000  63.0912977 -.0200900 +9186811  =3,1650848
6250000  49.4865467 -.1188605 +8586872  -3.9779808
7000000  35.8817958 -.2495885 7855571 ~5.2491771
1750000  30.5922200 -41327435 «7275816  =5.8252966
+8000000  27.3627760 -.0559525 +6600000  ~6.0051554
+9000000  20.9038880 -.0171421 .4794789  -5,9008222
+9500000  17,6744440 -.0202062 +3434749  -5,0785826
1.0000000  14.4450000 040000000 0.0000000 0,0000000
X . Lo
cp
¢« .919594 C e 4704516 -~ & ,698575 K«  .333103
L 0 L E
S ¢
REF |
----- = 920569 - = =,032610 C = 056104
c M
PROG t 0

INTERFERENCE CRAG OF LOADING (UNIFORM OR CONSTANT ELLIPTICAL C-SUB~P

1 ) ON LOADING 10 ( } IS «64299531E+00
INTERFERENCE DRAG OF LOADING 2 ( LINEAR CHORDWISE ) ON LOADING 10 ( ELLIPTICAL C-Sug-P ) IS «10858583E+01
INTERFERENCE DRAG OF LDADING 3 ( LINEAR SPANWISE )} ON LOADING 10 ( ELLIPTICAL C-SUB-P ) IS «25076723E+0C
IMTERFERENCE CRAG OF LDADING 4 ( QUADRATIC SPANWISE ) ON LDADING "10 ( ELLIPTICAL C-SuB-P.) IS. «50978324E~01
(HTERFERENCE DRAG OF LOADING 5 (QUADRATIC CHORDWISE ) ON LOADING 10 ( ELLIPTICAL C-SUB-P ) IS «14114779E+01
INTERFERENCE DRAG OF LOADING 6 (PARABOLIC CHORDWISE ) ON LOADING 10 ( ELLIPTICAL C-SUB-P } IS +»11683273E+01 .
INTERFERENCE DRAG OF LOADING 7T ¢ CuBIC CHOROWISE ) ON LOADING 10 ( ELLIPTICAL C-SuB~P ) IS «15949953E+401
INTERFERENCE DRAG OF LOADING 8 (SIMILAR TO FLAT WING) ON LOADING 10 ( ELLIPTICAL C-SUB-P ) IS +53394344E+00
INTERFERENCE CRAG OF LOADING 9 (SQ. ROOT FROM T. E« )} ON LOADING 10 ( ELLIPTICAL C-SuB~P ) IS «T4T33T741E+QO . . .
JNTERFERENCE LRAG OF LOADING 11 (LINEAR IN ARB,LREGION) ON LOADING 10 ( ELLIPTICAL.C-SUB-P ) IS «51419306E-01"
IMTERFERENCE (RAG OF LOADING 12 (BODY UPWASH LOADING ) ON LOADING 10 ( ELLIPTICAL C~SUB-P ) IS . 4121076B2E-01
INTERFERENTE LRAG OF LOADING 13 ( NACELLE BUDYANCY ) ON LOADING 10 ( ELLIPTICAL C-5U8-P ) IS «37141478E-02
INTERFERCNCE CRAG OF LOADING 14 (NACELLE BUOY(CAMBER)) ON LOADING 10 ( ELLIPTICAL C-SUB-P ) IS «37141478E-02
INTERFERENZE DRAG OF LDADING 15 (BODY UPWASH (CAMBER)) ON LOADING 10 ( ELLIPTICAL C-SuB-P ) IS «12107682E-01
IRTERFERENCE LRAG OF LOADING 16 ( BODY BUOYAMNCY TERM ) ON LOADING 10 ( ELLIPTICAL C-SUB=-P ) IS ~+60321758E-03 .
INTERFERENCE DRAG OF LOADING 17 (BODY BUOY. (CAMBER) ) ON LOADING 10 ( ELLIPTICAL C-SUB-P ) IS . .=-.60321758E-03



61

_969=500 _17 LOAD CHECK CASE

“'SPANWISE DISTRIBUTION OF SECTION DRAGs LIFTs. AND PITCHING. MOMENT

MING DATA FOR LINEAR IN ARB.REGION.LOADING .. _. . .. . _.

22 SPAN STA, .WITH FUSELAGE_AND Z TERMS .. ..

11 (LINEAR IN

(ARB4REGION)_IS

ARB.REGION) IS
ARB+REGION} IS
ARB.REGLON) IS
ARB.REGION) IS
ARB.REGION) IS

ARB.REGION) IS . .

ARBJREGION} IS
ARB.REGION) 1S5
ARB.REGION) IS

ARB.REGION) IS
ARB.REGION} IS
ARB.REGION) IS
ARB.REGION) IS
ARB.REGION} IS
ARBJREGION). IS

Y SECTION SECTION .. SECTION —
—— [ c [ —
Br2 CHORD D L ]
000000000 183.8817000 0.0000000 «0187135 -a0240441
- +Q250000 177.9445264 0.0000000 00222419 -«0293964
«0500000 172.0073528 0.0000000 «0330258 =1 0448299
50750000 16640701792 «0297939 0616348 ~«0862040
+1000000 16041330000 «0177053 20592769 =« 0860747
«1250000 _ 15441951859 +0144896 +0569657 -.0859933
+1500000 14842586941 0125877 «0548954 -+0862554
. +1750000 142.3260032 +0112873 0527201 -+0863849
«2000000 13643933123 «0106112 . «0504032 -40862948
»2500000 12446106675 «0091111 « 0461476 =.0866876
- +3000000 11349394744 «0071755 0417704 -40863995
«3500000 103.2682813 «0057944 +0379834 -+0873057
«4000000 9245970882 «0044758 0344417 -.0888993
«4750000 7646960487 0033489 »0283823 =-.0893197
»5500000 6340912977 0022243 «0233725 -:0911995
26250000 4944865467 «0014684 «0186231 ~a 0944147
+7000000 35.8817958 0008995 »0140130 -.0998602
« 7500000 3045922200 0004769 «0105987 -.0894721
«8000000 2743627760 0004990 «0100896 =e0963497
R +9000000 20.9038880 +0002184 «0080284 -+1021017
«9500000 17,6744440 .0003026 «0077910 =+1190176
1.0000000 14.4450000 «0000724 0031771 -+0599916
M .
- .- ce
Cs= «036338 Cs= «007826 ——— «867120 K 5.926973
L D E
S ¢
REF . . L}
se=—- B 4920569 -— = =+ 464472 c . -¢013476
c L}
PROG L 0
_INTERFERENCE DRAG OF LOADING 1 [(UNIFORM OR CONSTANT )} ON LOADING 11 (LINEAR IN
INTERFERENCE DRAG OF LOADING 2 { LINEAR CHORDWISE ) ON LOADING 11 (LINEAR IN
INTERFERENCE DRAG OF LOADING 3 { LINEAR SPANWISE ) ON LOADING 11 (LINEAR IN
INTERFERENCE DRAG OF LODADING 4 { QUADRATIC SPANWISE ) ON LOADING 11 (LINEAR IN
INTERFERENCE ORAG OF LOADING 5 (QUAODRATIC CHOROWISE ) ON LOADING 11 (LINEAR IN
INTERFERENCE DRAG OF LDADING 6 (PARABOLIC CHORDWISE ) ON LOADING 11 {(LINEAR IN
INTERFERENCE DRAG OF LOADING 7 ¢ CUBIC CHORDWISE ) ON LOADING 11 (LINEAR IN
INTERFERENCE DRAG OF LOADING 8 (SIMILAR*TO FLAT WING) ON LOADING 11 (LINEAR IN
INTERFERENCE DRAG OF LOADING 9 (SQ. ROOT FROM T. Eo ) ON LOADING 11 (LINEAR IN
INTERFERENCE DRAG OF LOADING 10 ( ELLIPTICAL C~SUB-P ) ON LOADING 11 (LINEAR IN
INTERFERENCE DRAG OF LOADING 12 (BODY UPWASH LOADING ) ON LOADING 11 (LINEAR IN
TRTERFERENCE DRAG OF LOADING 13 ( NACELLE BUOYANCY ) ON LOADING 11 (LINEAR IN
INTERFERENCE DRAG OF LOADING 14 (NACELLE BUOY(CAMBER)) ON LOADING 11 (LINEAR IN
INTERFERENCE DRAG OF LOADING 15 (BODY UPWASH (CAMBER)) ON LOADING 11 (LINEAR IN
INTERFERENCE DRAG OF LOADING 16 ( BODY BUOYANCY TERM ) ON LOADING 11 (LINEAR IN
INTERFERENCE DRAG OF LOADING 17 (800Y BUBY. [CAMBER) ) ON LOADING

" ,23637590E-01

«52556546E-01

.«17462539E-01,

«12610489E-01
+83848568E£-01
«10234734E~01
«68675837E~01
+15157762E=-01
«12692167E~-01

. «24741670E=01

+29265031E-03
+52214341€-03
+52214341€~-03
+29265031E-03
+33628352E-03

. 433828352E-03



0SI

WING DATA FOR BODY UPWASH LOADING LOADING

.. 969=500 17 LOAD CHECK CASE

22 SPAN STA.

WITH FUSELAGE AND Z TERMS.. .

SPANWISE DISTRIBUTION OF SECTION DRAG» LIFT, AND PITCHING MOMENT.

Y

B/2

0.,0000000
+0250000
" «0500000
«0750000
+«1000000
. «1250000
+1500000
«1750000
«2000000
. «2500000
+3000000
+3500000
+4000000
. +4750000
«5500000
6250000
+» 7000000
271500000,
«8000000
«9000000

+9500000_

1.,0000000

C= «018252

REF

920569
S
PROG

INTERFERENCE DRAG

INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE

_INTERFERENCE

INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE

. INTERFERENCE

INTERFERENCE

DRAG
DRAG
DRAG
DRAG
DRAG
DRAG
DRAG
DRAG
DRAG
DRAG
DRAG
DRAG
DRAG
DRAG
DRAG

OF
OF
oF
OF
0F
0F
Of
0F
aF
oF
OF
OF
OF
aF
aF
0F

SECTION SECTION SECTION
c C [

CHORD e D L N
183.8817000 0.0000000 «0199352 -+0171715
177.9445264 0.0000000 « 0203094 -.0183712
172.0073528 0.0000000 0217258 -+0203907
166.,0701792 0+0000000 «0222595 ~+0212843
160,1330000 0.0000000 0221333 -40212475
154.1951859 0.,0000000 0216492 ~«0216256
14842586941 0.0000000 20211931 -.0222990
142.3260032 0.0000000 0203227 -+0228787
136.3933123 0.0000000 «0200290 -.0239821
126446106675 0,0000000 «0191149 -.0262688
113.9394744 0,0000000 «01682813 -.0287738
103,2682813 0.0000000 «0182212 -+ 0326650

92.5970882 0.0000000 «0177127 -.0366937
76.6960487 0.0000000 «0174484 =+0458375
63.0912977 0.0000000 «0171522 -.0580714
49.4865467 0.0000000 0182157 ~.0829274
35.9817958 . 0.0000000 «0209287 -+1379502
. 3045922200 0.0000000 | 0218173 -¢1728406
. 27.3627760 0.0000000 0220862 -.1994720
20.9038880 0.0000000 «0201745 -.2481318
1T7.6744440 0.0000000 0173637 ~+2569930
- 14.4450000 0,0000000 0112932 -« 2078505
- X
cP
C= 0.000000 —— 0684021 K = 0.0000
D L E
¢
L}
-—= «004682 C . «001794
c L}

L 0
LOADING 1 (UNIFORM DR CONSTANT ) ON LOADING 12 (BODY
LOADING 2 { LINEAR CHORDWISE ) ON LOADING 12 {BODY
LOADING 3 ( LINEAR SPANNWISE ) ON LOADING 12 (BODY
LOADING 4 ( QUADRATIC SPANWISE ) ON LODADING 12 (BODY
LOADING 5 (QUADRATIC CHORDWISE ) ON LOADING 12 (BODY
LOADING 6 (PARABOLIC CHORDWISE ) ON LOADING 12 (BODY
LOADING 7 { CuBIC CHORDWISE ) ON LOADING 12 (BODDY
LOADING 8 (SIMILAR TO FLAT WING) ON LOADING 12 (BDDY
LOADING 9 (SQ. RDOT FROM T. E« ) ON LOADING 12 (BODY
LOADING 10 ( ELLIPTICAL C-SUB~-P ) DN LOADING 12 {(BODY
LOADING 11 (LINEAR IN ARBL.REGION) ON LODADING 12 (BODY
LOADING 13 ( NACELLE BUDYANCY ) ON LOADING 12 (BODY
LOADING 14 (NACELLE BUOY(CAMBER)) ON LOADING 12 (BODY
LOADING 15 (BODY UPWASH (CAMBER)) ON LOADING 12 (BODY
LOADING 16 ( 80DY BUOYANCY TERM ) ON LOADING 12 (BODDY
LOADING 17 (BODY BUDY. (CAMBER) ) ON LOADING 12 (BQDY

00

UPWASH
UPWASH
UPWASH
UPWASH
UPWASH
UPWASH
UPWASH
UPWASH
UPWASH
UPMASH
UPWASH
UPWASH
UPWASH
UPWASH
UPWASH
UPWASH

LOADING
LOADING
LOAD ING

LOAD ING.

LOADING
LOADING
LOADING
LOADING
LQADING
LOADING
LOADING.
LOADING
LOADRING
LOADING
LOADING
LOADING

} IS
) IS
) IS
1 Is. .
IS
) IS
1s.
) IS
) IS
IS
). IS
) IS
)} IS

) IS

} IS
) IS .

0.
0-
0.
0.
0.
0.
0.
Q.

Ql
0.
Q.
oA
Q.
0.

0.



161

SPANWISE DISTRIBUTION OF SECTION DRAGs LIET, AND PITCHING MOMENT .

Y

B/2

. 0.0000000

+0250000
»0500000
«0750000
«1000000
»1250000

«1500000.

«1750000
+2000000
«2500000
«3000000
+3500000
+4000000
«4750000
5500000
+6250000
« 7000000
«7500000
+8000000
«9000000

9500000

1.0000000

€=  .00%5585

REF

S
PROG

INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE
INTERFERENCE

4920569

DRAG OF
DRAG OF
DRAG OF

DRAG OF

DRAG OF
DRAG OF
DRAG OF
DRAG QF
DRAG OF
DRAG OF
DRAG OF
DRAG OF
DRAG DF
DRAG OF
DRAG OF
DRAG OF

WING DATA FOR

. 969~500 17 LDAD CHECK CASE

NACELLE BUOYANCY
22 SPAN STA«

. LOADING

WITH FUSELAGE AND Z TERMS . .

SECTION . SECTION. .
¢ c
CHORD b) L
183.8817000 00000000 0001173 .
1779445264 0.0000000 10004694
172,0073528 0.0000000 +0009759
16640701792 0.0000000 «0017408
160,1330000 00000000 0020751
. 154.1951859 0.0000000 0029497
148,2586941 0,0000000 «0032910
14243260032 0.0000000 0038770
136.3933123 040000000 0045904
12446106675 0.0000000 40054555
113.939474¢4 0.0000000 0072213
.103.2682813 0.0000000 0088303
92.5970882 0.0000000 0105369
76.6960487 0.0000000 0093157
. 63,0912977 0,0000000 « 0096136
49.4865467 0.0000000 +0092359
35,8817958 0.0000000 0081753
30.5922200 0.0000000 +0043955
27.3627760 0.0000000 0003417
20.9038880 0.0000000 0.0000000
17.6744440 0.0000000 00000000
1444450000 0.0000000 0.0000000
X
_ cp
C = 0.000000 -=c = ,857603 K
0 3
¢
N
—— ®  ~,440087 C = -.001935
¢ M
L a
LOADING 1 (UNIFORM OR CONSTANT ) ON LOADING
LOADING 2 { LINEAR CHORDWISE ) ON LOADING
LOADING 3 ( LINEAR SPANWISE ) ON LOADING
LOADING 4 { QUADRATIC SPANWISE } ON LOADING
LOADING 5 {QUADRATIC CHORDWISE ) ON LOADING
LOADING & (PARABOLIC CHORDWISE ) ON LOADING
LOADING 7 ( CUBIC CHORDWISE ) ON LOADING
LOADING 8 (SIMILAR TO FLAT WING) ON LOADING
LOADING 9 (SQ. ROOT FROM T. E. ) ON LGADING
LOADING 10 { ELLIPTICAL C-SUB=P } ON LOADING
LOADING 11 (LINEAR IN ARB.REGION) ON LOADING
LOADING 12 (BODY UPWASH LOADING ) ON LOADING
LOADING 14 (NACELLE BUOY(CAMBER)) ON LOADING
LOADING 15 (BODY UPWASH (CAMBER)) ON LDADING
LOADING 16 ( BODY BUOYANCY TERM 1| ON LOADING
LOADING 17 (BODY BUOY. (CAMBER) ) ON LOADING

. =4D001540

_SECTION
¢ )
N

-« 0006370

" -.0013649

~+0024903
~+0030665
-«0044669
=+0051617
-+ 0062537
-.0076394
=+0098394
-«0145887
-¢0200926
-+0267138
=¢0277860
=+0355341
~+0454217
=+ 0574132
~+0370185
-+40032440
0.0000000
0.0000000
0, 0000000

0.000000

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

NACELLE
NACELLE
NACELLE
NACELLE
NACELLE
NACELLE
NACELLE
NACELLE
NACELLE
NACELLE
NACELLE
NACELLE
NACELLE
NACELLE
NACELLE
NACELLE

o~ e e e e e o o e

BUQYANCY
BUDYANCY
BUOYANCY
BUDYANCY
BUOYANCY
BUOYANCY
BUOYANCY
BUOYANCY

BUOYANCY

BUOYANCY
BUCYANCY
BUOYANCY
BUQYANCY
BUOYANCY
BUOYANCY
BUBYANCY

- S e Gt b o o G S e e

°.
0.
00
Ce
04
0.
0.
Q.
0.
o‘
0-
0.
0-
0.
0.

Qe



TSl

WING DATA FOR NACELLE BUOY(CAMBER) LOADING

569=500 17 LOAD CHECK CASE 22 SPAN $TA. WITH FUSELAGE AND Z TERMS

SPANWISE CDISTRIBUTION OF SECTION DRAG,

LIFT, AND PITCHING MOMENT

Y SECTION SECTION SECTION
- C c c
B/2 CHORD o] L M
G, 00600000 183.8817000 0,0000000 20002720 -+0003518
«0250000 177.9445264 0.0000000 « 0004138 -+.0005529
+«0500000 172.,0073528 0.,0000000 «0009311 -.0012872
«0750000 166,0701792 «0000244 +0017408 -.0024903
1000000 160.1330000 «0000020 +0020751 -e0030665
«1250000 154.1951859 « 0000473 « 0029497 =¢0044669
.1500000 148,2586941 +0000281 + 0032910 ~+0051617
«1750000 14243260032 « 0000616 «0038770 =-.0062537
«2000000 136,3933123 «0001236 « 0045904 ~.0076394
+2500000 124,6106675 «0002436 + 0054555 -.0098394%
23000000 113.9394744 0002085 «0072213 ~.0145887
«3500000 103.2682813 «0001189 +0088303 «20200926
» 4000000 92.5970882 20002700 «0105369 ~+0267138
«4750000 76.6960487 «0003084 «0093157 ~+0277860
«5500000 63.0912977 «0002672 «0096136 =~+0355341
6250000 49.4865467 20000543 «0092359 ~e0454217
» 7000000 35.8817958 +»0000691 «0081753 =+0574132
«7500000 3045922200 «+ 0000369 « 0043955 -+0370185
«8000000 2743627760 «0000009 « 0003417 =+0032440
+9000000 20.9038880 0.0000000 0.0000000 0.0000000
+9500000 17.6744440 0.0000000 0.0000000 0.0000000
1.0006000 1444450000 0.0000000 0.0000000 0.,0000000
X
ce
C= «005585 C = .000128 ———u +857603 Ks 4.112798
L D L . E
S C
REF M
----- - .520569 -—r -+440087 c - -+001935
N C ]
PROG L 0
IMTERFERENCE DFAG OF (OADING 1 (UNIFORM OR CONSTANT )} ON LOADING 14 (NACELLE
INWTERFERENCE DRAG OF LOADING 2 ( LINEAR CHORDWISE ) ON LOADING 14 (NACELLE
INTERFERENCE CRAG OF LOADING 3 ( LINEAR SPANWISE 1 ON LOADING 14 (NACELLE
INTER®EREMCE DRAG OF LOADING 4 { QUADRATIC SPANWISE ) ON LOADING 14 (NACELLE
INTER-ERENCE JRAG CF LOADING 5 (QUADRATIC CHORDWISE ) ON LOADING 14 (NACELLE
INTERFERINCE DRAC OF LOADING 6 (PARABOLIC CHORDWISE ) ON LOADING 14 (NACELLE
INTERFERENCE CRAG OF ! BADING 7 ( CUBIC CHORDWISE ) ON LOADING 14 (NACELLE
IMTERFERENCE CFAG OF LOADING 8 (SIMILAR TO FLAT WING) ON LOADING 14 (NACELLE
INTERFEREMCE DRAC OF LCADIMG 9 (SQ, ROOT FROM Te Eo ) ON LOADING 14 (NACELLE
THTERFERENCE DRAG OF LGADING 10 ( ELLIPTICAL C-5UB-P ) ON LOADING 14 (NACELLE
INTERFERENCE DRAG OF LOADING 11 (LINEAR IN ARB.REGION) ON LOADING 14 (NACELLE
INTERFERENCE CRAG OF LOADING 12 (BODYV UPWASH LOADING ) ON LOADING 14 (NACELLE
INTERFERCMCE DRAG OF LGCADING 13 ( NACELLE BUOYANCY } ON LOADING 14 (NACELLE
INTERFERENCE DRACG OF LOADING 15 (BOOY UPWASH (CAMBER)) ON LOADING 14 (NACELLE
INTERFERENCE DRAG OF LDADING 16 ( BODY BUOYANCY TERM ) ON LOADING 14 (NACELLE
INTERFERENCE DRAG OF LOADING 17 (80DY BUDOY. (CAMBER) ) ON LOADING 14 (NACELLE

BUOY (CAMBER))
BUOY (CAMBER))
BUOY (CAMBER) )
BUOY(CAMBER))
BUOY(CAMBER))
BUDY{CAMBER))
BUOY(CAMBER))
BUOY (CAMBER!})
BUOY(CAMBER))
BUDY{(CAMBER]})
BUOY(CAMBER))
BUCY (CAMBER))
BUOY{CAMBER))
BUDY{CAMBER) )
BUOY(CAMBER))

BUOY (CAMBER))..IS

37395446E-02
+59821625E-02
+42389670E-02'

+37495071E-02

«72949422E-02
+17314144E-02
+53332648E-02
<25098526E-02
222607B46E-02
«37418132E-02
+57341500E~03
+52252367€-06.
+12827839E-03
+52252367E-04
+94075333£-05 .
+94075333E-05 .



) " WING DATA FOR. BODY UPWASH (CAMBER) LOADING - - -mmm- - -
a 969-500 17 LDAD CHECK CASE 22 SPAN STAs . NITH FUSELAGE AND Z IERMS.

SPANWISE DISTRIBUTION OF SECTION DRAGs LIFT, AND PITCHING MOMENT ... ..

Y ' . SECTION SECTION . SECTION . ... e
— c [ . c Lo
8/2 CHORD ] L B
0.0000000 .. 183.8817000 0.0000000 «0165823 ~+0150016
« 0250000 177.9445264 0.0000000 .0173935 -.0161667
- +0500000 172.0073528 0.0000000 «0186505 -.0177343
20750000 166.0701792 «0012257 . 20222595 . -.0212843. .. ..
_ »1000000 160.1330000 20012041 .0221333 -.0212475 -
- »1250000 . 15441951859 «0008419 +0216492 -.0216256 <.
i «1500000 148.2586941 .0006261 «0211931 -40222990
«1750000 142.3260032 20003266 «0203227 -.0228787 ..

- +2000000 .136,3933123 «0003031 .0200290 -.0239821 : C T
22500000 124.6106675 »0001082 «0191149 -.0262688 . .. :
+3000000. _113,9394744 »0000016 »0182813 -.0287738 _

«3500000. 103.2682813 +0000806 .0182212 .. =-.0326650 .
«4000000 92.5970882 «0000677 0177127 -.0366937
«4750000 7646960487 «0000285 _ «0174484 -.0458375 .
+5500000 63.0912977 -+0000430 0171522 -.0580714 . _. - S e
16250000 4944865467 =-+0000590 0182157 -.0829274
+ 7000000 35.8817958 -.0000608 .0209287 -.1379502
+«7500000 30,5922200 -.0000107 «0218173 .. -.1728406. -
«8000000 27.3627760 «0000405 «0220862 -~¢1994720 .
+9000000 20.9038880 «0000421 «0201745 -.2481318
+9500000 17.6744440 «0000266 «0173637 -+2569930
1.0000000 144450000 -.0000333 $0112932 -.2078505
X R -
ce -
C = 2018252 C = +000260 - + 684021 K = « 780685
L D L E
S ¢
REF M
----- = +920569 -~ = 004682 c = «001794
S c ]
PROG L 0

INTERFERENCE DRAG OF LDADING 1 (UNIFORM OR CONSTANT )} ON LOADING 15 (BODY UPWASH (CAMBER)}) IS «13207657E-01
INTERFERENCE ORAG OF LOADING 2 { LINEAR CHCRDWISE )} ON LOADING 15 (BODY UPWASH (CAMBER)) IS +20614524E-01,
INTERFERENCE DRAG OF LOADING 3 { LINEAR SPANNISE ) ON LOADING 15 (BODY UPWASH (CAMBER]) IS «57260391E~02
INTERFERENCE DRAG OF LOADING 4 { QUADRATIC SPANWISE ) ON LOADING 15 (BODY UPWASH (CAMBER)) IS »22282178E-02
INTERFERENCE DRAG OF LOADING 5 (QUADRATIC CHORDWISE )} ON LOADING 15 (BODY UPWASH (CAMBERI}).IS «26842756E-01
INTERFERENCE DRAG OF LOADING 6 (PARABOLIC CHORDWISE ) ON LOADING 15 (BODY UPWASH (CAMBER)) IS «23686154E-01
INTERFERENCE DRAG OF LDADING 7 { CUBIC CHORDWISE } DN LOADING 15 (BODY UPWASH (CAMBER)) IS ¢31360523E-01
INTERFERENCE DRAG OF LOADING 8 (SIMILAR TO FLAT WING) ON LOADING 15 (BODY UPWASH (CAMBER)) IS «11730779E-01
INTERFERENCE DRAG OF LOADING 9 (SG. RDOT FROM T. Eo ) ON LOADING 15 (BODY UPWASH (CAMBER)} IS +16014873E-01.
IMTERFERENCE DRAG OF LOADING 10 ( ELLIPTICAL C-SUB-P ) ON LOADING 15 (30DY UPWASH (CAMBER)) IS «14316308E-01
INTERFEREMCE DRAG OF LOADING 11 (LINEAR IN ARB.REGION) ON LDADING 15 (BODY UPWASH (CAMBER)) IS +B6849194E-03
IFTERFERENCE DRAG OF LOADING 12 (BODY UPWASH LOADING ) ON LODADING 15 (BODY UPWASH (CAMBER)) IS +26006707E-03
INTERFERENCE CRAG OF LOADING 13 { NACELLE BUOYANCY } ON LOADING 15 (BODY UPWASH {CAMBER)) IS +49983912E~04
INTEKFERENCE DRAG OF LOADING 14 (NACELLE BUOY(CAMBER)) ON LOADING 15 (BODY UPWASH (CAMBER)) IS «49983912E-04
:; InTERFERENCE DRAG OF LOADING 16 (¢ BUDY BUGYANCY TERM ) ON LOADING 15 (80DY UPWASH (CAMBER)) IS -e13606439E-04
o INTCRFERENCE DRAG OF LOADING 17 {BODY 8UCY. (CAMBER) ) ON LOADING 15 (BODY UPWASH (CAMBER)) IS =e13606499E-04



123!

WING DATA FOR BODY BUDYANCY TERM. LOADING  _- . .-
969~500 17 LOAD CHECK CASE 22 SPAN STA. WITH FUSELAGE AND 2 TERMS

SPANWISE DISTRIBUTION OF SECTION DRAGs LIFT, AND PITCHING MOMENT

Y SECTION SECTION SECTION
—— C c c
8/2 CHORD D L M
0,00 0 183.8817000 0.0000000 20012633 .. =.0027446
O.nggggO 1779445264 0.0000000 «0012696 -.0028101
,0500000 172.0073528 0.0000000 «0012584 -.0028545
.0750000 166.0701792 0.0000000 «001244) -+0029140
1000000 160.1330000 0.0000000 -.0000400 -.0023109
.1250000 154.1951859 0.0000000 -.0006373 -.0015437 -
.1500000 14842586941 040000000 -+0013829 -+.0004346
«1750000 142.3260032 0.0000000 -+0019972 «0005587
«2000000 13643933123 0,0000000 ~.0026088 +0017498 s
.2500000 124.6106675 0.,0000000 -40045431 .0052926 _
+«3000000 113.9394744 0.0000000 -+0059995 0087494
+3500000 103.2682813 0.0000000 -.0071245 «0125372
+4000000 92.5970882 0.0000000 -.0084617 «0176057
«4750000 76.6960487 0,0000000 -+0103943 .0282688
+ 5500000 63.0912977 0.0000000 -.0112420 «0393547
+6250000 49.4865467 0.0000000 -.0105717 0491104
«7000000 35.8817958 0.,0000000 -+0096770 0645111
«7500000 30.5922200 0.0000000 -.0095236 «0761343
«8000000 27.3627760 0.0000000 -,0093318 .0848577
+«9000000 20.9038880 0.0000000 -.0083788 «1034734
«9500000 17.6744440 0.0000000 -+ 0066879 0994734
1.0000000 14.4450000 0.0000000 -+0053462 .0989333
X
ce
C = -.005353 cC = 0.000000 ——a «687736 K = 0.000000
L 0 L E
S c
REF [
----- = «92C569 -— -,004838 [« = -.000475
S c M
PROG L i}

INTERFERENCE DRAG OF LOADING 1 (UNIFORH OR CONSTANT ) ON LOADING 16 ( BODY BUOYANCY. TERM )} IS 0.
INTERFERENCE DRAG OF LDADING 2 { LINEAR CHORDWISE ) DN LOADING 16 ( BODY BUOYANCY TERM ) IS 0.
INTERFERENCE DRAG OF LOADING 3 ( LINEAR SPANWISE ) ON LOADING 16 ( BODY BUOYANCY TERM ) IS Q.
INTERFERENCE DRAG OF LOADING 4 ( QUADRATIC SPANWISE ) ON LOADING 16 ( BODY BUOYANCY TERM )} IS . 0.
INTERFERENCE DRAG OF LOADING 5 (QUADRATIC CHORDWISE )} ON LOADING 16 ( BODY BUOYANCY TERM ) IS Qs
INTERFERENCE DRAG OF LDADING 6 (PARABOLIC CHORDWISE ) ON LOADING 16 ( BODY BUOYANCY TERM )} IS Q.
INTERFERENCE DRAG OF LOADING 7 ( CUBIC CHORDWISE ) ON LOADING 16 ( BODY BUOYANCY TERM ) IS 0.
INTERFERENCE DRAG OF LOADING 8 (SIMILAR TO FLAT WING) ON LOADING 16 ( BODY BUOYARCY TERM ) IS 0.
INTERFERENCE DRAG OF LOADING 9 (SQ. ROOT FROM T, Ee« ) ON LOADING 16 { BODY BUDYANCY TERM ) IS Q.
INTERFERENCE DRAG OF LOGADING 10 ( ELLIPTICAL C-SUB-P ) ON LOADING 16 ( BODY BUDYANCY TERM ) IS Qs
INTERFERENCE ORAG OF LOADING 11 (LINEAR IN ARBLREGION) ON LOADING 16 ( 80DY BUOYANCY TERM ) IS 0o
INTERFERENCE DRAG OF LOADING 12 (BODY UPWASH LOADING ) ON LOADING 16 ( BODY BUOGYANCY TERM ) IS 0.
INTERFERENCE DRAG OF LOADING 13 ( NACELLE BUOYANCY ) ON LOADING 16 ( BODY BUDBYANCY TERM. ) _IS_ Q.
INTERFERENCE DRAG OF LOADING 14 (NACELLE BUOY(CAMBER)) ON LOADING 16 ( BODY .BUUYANCY TERM. ) IS. 0.
INTERFERENCE DRAG OF LOADING 15 (BODY UPWASH (CAMBER)) ON LOADING 16 ( BODY BUQYANCY TERM ) IS.. ..Q.
{

INTERFERENCE DRAG OF LOADING

[
~

{BODY BUOY. (CAMBER) ) ON LOADING .16 ( BODY.BUOYANCY.TERM )} IS __ O...



GGl

WING DATA FOR BODY BUQY. {CAMBERY. LOADING . ..o — .

© 969-500 .17 LOAD CHECK CASE 22 SPAN_STA. WILTH FUSELAGE.AND Z TERMS
SPANWISE DISTRIBUTION OF SECTION ORAGs LIFT, AND PITCHING HOMENT

Y SECTION SECTION SECTIDON
- c ) B c
B/2 . CHORD 0 L . L}
0.,0000000 183.8817000 0.0000000 -+0010249 -.0001839
20250000 177.9445264 0.0000000 -.0008688 -.0003048
.0500000 172.0073528 0.0000000 -+0002469 . -.0009537.
+0750000 16640701792 «0005866 0012441 -.0029140
+1000000 16041330000 «0005146 ~+.0000400 -.0023109
«1250000  154.1951859 «0002164 ~+«0006373 -+0015437
21500000 14842586941 «00011868 -.,0013829 -+.0004346
1750000  142.3260032 «0001143 -.0019972 +0005587
.2000000 136.3933123 «0001008 -.0026088 «0017498
.2500000 124.6106675 +0000502 -+0045431 + 0052926
+3000000 11349394744 +0000442 =~+0059995 « 0087494
+3500000 103.2682813 «0000425 -20071245 40125372
«4000000 92.5970882 «0000489 -.0084617 + 0176057
. +4750000 76.6960487 «0000450 -.0103943 02826088
+5500000 63.0912977 «0000269 -.0112420 « 0393547
+6250000 49.4865467 20000108 -«0105717 . «0491104
+7000000 35.8817958 -.0000128 -.0096770 «0645111
«7500000 30.5922200 «0000004 -+0095236 « 0761343
»8000000 2743627760 «0000162 -.0093318 . 0848577
+5000000 20.9038880 «0000176 -.0083788 « 1034734
«9500000 17.6744440 .0000120 -.0066879 + 0994734
1.0000000 14.4450000 «0000064" -.0053462 + 0989333
X
ce .
¢ = ~,005353 C «000L10 -—— « 687736 K s 3,845320
L 0 L €
N 4
REF M
----- = 920569 -- = -.004838 [ 2 =,000475 i
c M
PROG L ]

INTERFERENCE DRAG OF LOADING 1 (UNIFORM OR CONSTANT ) ON LOADING 17 (BODY BuOYe. (CAMBER) ) IS =+26418061E-02
INTERFERENCE DRAG OF LOADING 2 { LINEAR CHORDWISE ) ON LOADING 17 (BODY BuOY. (CAMBER) )_IS ~e16409844E-02
INTERFERENCE DRAG OF LOADING 3 ( LINEAR SPANWISE ) ON LDADING 17 (BODY BUOY. (CAMBER) ) ‘IS._ _ =.28823449€-02’
INTERFERENCE DRAG OF LOADING 4 [ QUADRATIC SPANWISE ) ON LOADING 17 (BODY BUOY. (CAMBER).)_IS .....—e23B57417E~02.
INTERFERENCE DRAG OF LDADING 5 {QUADRATIC CHORDWISE ) ON LDADING 17 (BODY BUDY. {CAMBER) ) IS. . .12895546E~02
INTERFERENCE DRAG OF LOADING 6 (PARABOLIC CHORDWISE ) ON LOADING 17 (BODY BUQY. (CAMBER) ) IS . =.60267578E-02
INTERFERENCE DRAG OF LOADING 7 ( CUBIC CHORDWISE ) ON LOADING 17 (BODY BuOY. {CAMBER). ) IS .. =.37045627E-03
INTERFERENCE DRAG OF LOADING 8 (SIMILAR TO FLAT WING) ON LOADING 17 (BODY BUOY.. (CAMBER) ). IS .. =.23457428E~02
INTERFERENCE DRAG OF LOADING 9 (SQ. ROOT FROM Te E« ) ON LOADING 17 (BODY BUOY. (CAMBER) ) IS. =+34717632E=02, -- -~
INTERFERENCE DRAG OF LOADING 10 ( ELLIPTICAL C~SUB-P ) ON LDADING 17 (BODY BUOY. (CAMBER) ) IS ... =.263583267E-02..
INTERFERENCE DRAG OF LOADING 11 (LINEAR IN ARB.REGION) ON LOADING 17 (BODY BUBY. (CAMBER) 1_IS .. -319261195-03
INTERFERENCE DRAG OF LOADING 12 (BODY UPWASH LOADING ) DN LOADING 17 (BODY BUOY. (CAMBERL.) IS . .. -.57886323E-04
INTERFERENCE DRAG OF LGADING 13 ( NACELLE BUOYANCY ) ON LOADING 17 (BODY BUOY. {CAMBER) .} IS . +16865535E-05
INTERFERENCE DRAG OF LOADING 14 (NACELLE BUOY(CAMBER)) ON LOADING 12 (BODY BUOY. (CAMBER) ) IS = . o16865586E-05
INTERFERENCE DRAG OF LDADING 15 (BODY UPWASH (CAMBER1) ON LOADING 17 (BODY BUDY. {CAMBER) .} IS. _ =+.57886323E~04

INTERFERENCE DRAG OF LOADING 16 ( BODY BUDYANCY TERM ) ON LOADING 17 (BOOY BUDY. (CAMBER) )_IS. . ....11019121E-03..



961

FORCE COEFFICIENTS OF COMPONENT AND INTERFERENCE LOADINGS
565-50C 17 LOAD CHECK CASE 22 SPAN STA. WITH FUSELAGE AND Z TERMS .

-GROSS WING AREA 107524043141 SREF/SPROG = -~ «920569
(L1 = +938399 FOR UNIFORM OR CONSTANT LOADING
CLew= «908181 FOR LINEAR CHOROWISE LOADING
L 3 = 1.020416 FOR LINEAR SPANWISE LDADING
CL & = 1.033028 FOR QUADRATIC SPANWISE LOADING
CL5e «917149 FOR GUADRATIC CHORDWISE LOADING
L 6= «917731 FDOR PARABOLIC CHORDWISE LOADING
CL 7 = «941350 FOR CUBIC CHORDWISE LOADING
CL 8 = 2933996 FOR SIMILAR TO FLAT WING LOADING
[ «986059 FOR SQ. ROOT FROM T. E« LOADING
CL10 = «919594 FOR ELLIPTICAL C-SUB-~P LOADING
CLll = «036338 FOR LINEAR IN ARB.REGION LOADING
cLlz = «018252 FOR BODY UPWASH LOADING LOADING
CL13 = 005585 FOR NACELLE BUOYANCY LOADING
CLl4 = «005585 FOR NACELLE BUOY(CAMBER) LOADING
CL15 = 018252 FOR BODY UPWASH (CAMBER) LOADING
CLl6 = -.005353 FOR BODY BUOYANCY TERM LOADING
CL17 = -+005353 FOR BODY BUOY. (CAMBER) LDADING
C-M-0 1 = «019612

C-M-0 2 = -.056583

C-H~0 3 = ~+147457

C-M-0 4 = ~.282881

C-M=-0 5 = =+115619

C-H-0 6 = «171901

C-M-0 7 = -«039700

C-M=-0 8 = +111885

C-M-0 9 = «175704

C=M-010 = «056104

C-h-011 = ~.013476

C-N-0l2 = «001794

C~M~-D13 = -«001935

C-H-014 = -+001933

C=M-015 = «001794

C-M-016 = =+000475

C-M~017 = -¢000475

€0 1 1/7(CL 1)(CL 1) = «734870

CD 2 2/(CL 2)(CL 2) = 1.598735

€h 3 3/7(CL 3)(CL 3) = «771391

C0 4 4/(CL 4)(CL &) = 1.299544

CD 5 5/(CL 5)(CL 5) = 2905185

€0 6 67(CL 6)(CL 6) = 24254638

CO 7 7/(CL 7I(CL 7) = 3.654782

CC 8 8/(CL @1{(CL 8} = «688888

CC 9 9/(CL 9)(CL 9) = «955578
CD1010/(CL1IC)(CLL1O) » «833103
CD1111/(CL11M(CL1L) = 5.926973
cD1lz212/(CL12)(CL12) = 0.000000
€D1313/(CL13)(CL13) = 0.000000
CD1414/(CL14)(CLLG) = 4.112798

CL1515/(CL15) (CL15) = + 780685
CD1616/{CL16)(CLLE) = 0.000000
COLT1I7/(CLLTIICLLT) o 3.,845320



LS1

(co
(¢o
(CD.
(¢D

D,

(CD
(CD
(CD
(1]
(€0
(o
(CD
(CD
{cD
(CD
(co

(CD.

(o
{CD
(CD
(co
(CO
(CD
(CD
(CD
(co
Co
(CD

€D

(cD
(€O
(Co
(co
(co

. {cD

[{o]
(CD
(co

(ch
(ce
o
(co
{CD
(CD
(CD
(co
{co
{CD
{CD
{(CD
(co
(CD
(co
{CD_
(CD
o
(co
(co

1 2+CD 2
1l 3+Cp 3
1 .4+CD. 4
1 5+CD 5

1 7+CD 7
1 8+CD §
1 9+CD 9
110+CD10
111+4CD11
112+CD12
113+CD13
114+CD14
115+4CD15
116+CD16
117+C017
2 3+4CD 3
2 4+CD ¢
2 5+CD 5
2 64CD 6
2 7+CD 7
2 8+CD 8
2 9+CD .9
210+CD10
211+CD11

212+CD12:

213+4(D13
214+CD14

215+CD15 .

216+CD16
217+CD17
3 44C0 4
3 5+4CD 5
3 64CD &
3 7+CD 7
3 8+4CD 8
3 9#CD 9
310+CD10

311+CD11
312+CD12
313+CD13
314+4CD14
315+4CD15
316+CD16
317+CD17
4 5+4C0 5
4 6+4CD 6
4 7+CD 7
4 8+CD 8
4 9+CD 9
410+CD10
411+C011
412+4CD12
413+CD13
414+CD14
415+C015
416+CD16
417+4CD17

1 .6+CD 6.

1)/4CL
1i7(CL
1)/(CL
L/
1)21(CL
n/7cL
13/0CL
1/(CL
17(CL
L/7icL
11/(CL
1i/74CL
1) /(CL
1)/(CL
1)714CL
1/(cL
2)/{CL
2)/icL
2)/{CL
2)/{CL
2)/7(CL
2)7(ctL
2h/(CL
2)7(CL
2)74CL
2)1LCL
217(CL
2)7(CL
21/7(CL
2)/{CL
2)/(cL
3)7(CL
3)/(CL
3)/(ct
3)/(CL
3)/(CL
33/{CL
3y/(CL

3)7(CL
3i/7(CL
3)/(CL
3)/(CL
3}/1CL
3)/(CL
3)/(CL
4}/ (CL
43/7(CL
4)/(CL
4)/7(CL
4)/(CL
4)/(CL
4)/7(cL
4)/iCL
4)/(CL
4)/(CL .
4)/(CL
4)/(CL
4)/{CL

gL 2)
ir(ce 3)
1CL 4)
LcL 5)
1CL &)
L n
LcL 8)
1L 9)
134CL10)
1(CLLL)
11(CL12)
1H(CL13)
1ICL14)
114CL15)
1)4CL16)
114CL1T}
2L )
21cL 4)
2)(cL 5)
21(CL &)
21(CL 7)
2)(cL 81
2)(CL 9)
2)(CL10)
2)(CL11)
2)(cLia)
2)(CL13)
21 (CL14)
2)(CL15)
2)(CL16)
2H(CL17)
3)4CL 4)
3)(CL 5)
31(CL 6)
)L 7)
3){CL 8)
3h4CL 9)
31¢CL10)

3NCLIL)
31(cLizl
3)(CL13)
3)(CL14)
3)iCL15)
31(CL16)
3)4CL1T)
4M(CL 5]
4)iCL 6)
4)IcL 7
4)(CL B)
4)(CL 9)
4)(CL10)
4)iCL11)
4)(CL12)
4)(CL13)
4)(CL14)
4)(CL15)
41{CL16)
4)icLlm)

v 14955786
1.030882
2856666
24297994
2.068573
2.479876
1.38Q664
14557544
1.545274
2.098149
+ 703440
742224
1.455772
1.474581
242672
« 768576
«316458
486254
44176316
34202498
44517035
Le 744246
24109941
2.141035
4,106713
» 718483
932539
2.111984
14962127
=¢734548
-.397008
1.826574
+ 758597
.481282
2522459
«885007
+ 720350
0923541

1.087002
«360685
1,054161
1.797993
868134
1,043194
1.570863
234655
-.054440
-.022089
683763
0352524
612361
672512
+548205
+985921
1.635863
2666384
1.248766
1.680190

(CD 914+CD14 9)/7{CL 9)(CL1S) .

(CO 915+CD15 9)/(CL Q9)(CLL1S)
(CD 916+CD16 9)/(CL 9)(CL1G)
(CD 917+CD17 9)/7(CL 91{CL1T)
(C01011+CD1120)Z(LLYIOMIICLLILY
(CD1012+4CD1210)/(CL1QI(CLLZ)
{C01013+CD13102/(CLI0ILCLLZ)
(COL0L4+CD1410)/7(CLLGI(CL14)
{CD10154CD1510)/(CLLOI(CLLS)
(CD1016+CD1610)/(CLLOMICLLE)

CD10XT+CDLI710)/{CLA0IICLAT) |

(CD1112+4CD1211)/(CL11)(CL12)
(CD1113+CD1311)/(CLL1I(CLL3)

T %,067942 .

(CD. 5 64CD 6 5)/7(CL.5)(CL 6L = .
_ . {CD.5 7+CD 7_5)/(CL SMCL T) = . 6.311882
T(CD 5 B4CD B 5)/(CL 5)ACL 8) = . 2.01191%
(CD 5 9+CD 9 5)/{CL.5MICL 9). = . 2.503859 .
(CD 510+CD10 5)/(CL 5M{CL1O) = 2554688
(CO S1L+COL1_5)/(CL 51(CLIL} = 6,060975.
(CD 512+CD12 5)/(CL 5)(CL12) = 2720270
_{CD . 513+CD13 5)/(CL_3)(CL13) = _ 1091748
_(CD 514+CD14 5)/(CL.5)(CL14) = . 2515958
T (CD 515+CD15 S)/(CL 5)(CL15) = 2.323820
(CD 516+CD16 5)/(CL 5)(CL16) = ~1.598270
(CD S17+CD17 5)/7(CL 5)(CLL7) = _  =1.860929 .
(CD 6 7+CD 7 6)/(CL 6)ICL 7) = 054106523
(CD 6 8+CD B 6)/(CL 6)(CL 8) s 2.0484645
(CD 6 9+CO 9 6)/(CL_6)(CL 9) = 2,715592
{CD 610+CDI0 6)/(CL 61(CLIO) = 2.331005
(CD 611+CD11 &)/(CL 6)(CL1L) = 2.189628
{CD 612+CD12 6)/(CL 6)(CL12) = #949892
(CD 613+(D13 6)/(CL 6)(CL13) = ~.140363
(CD_624+CD14 6)/7(CL 6)(CLLIG) = . ,197451
(CD 615+CD15 6)/(CL 6)(CLL5) = 2.363973
(CD 616+CD16 6)/(CL 6)(CL16) = -.499868
{CD 617+CD17 6)/(CL 6)(CL17) = .727303
(CO 7 84CD B T)/(CL TIICL 8) = 2.248246
(CD 7 94CD 9 7)/(CL TI(CL 9) = 2.940951
. (CD 710+CD10 7)/(CL 7)(CL1O) = . 2.78739Q
(CD 711+CD11 7)/(CL 7)(CL1L) = 54441504
CD 712+C012 7)/(CL 7)H(CL12) = .843316
(CD 713+CD13 7)/{CL 7)(CL13) =.. ..  ,542912
{CD 714+CD14 T1/{CL 7)(CL14) 1.5573170
(CQ T154CD15 TIZ{CL 7)(CL15) 2.668586
(CO 716+4CD16 7)3/(CL T1(CL1E) -1,753482
{CD 717+CD17 T}/(CL 7)4CL1IT) ~1.680166
(CD 8 9¢¢D 9 B)/(CL 81(CL 91 1.570087
(CD 810+CD10Q 8)/(CL 8)(CL1O) 1.467247
(CD 811+CD11 8)/(CL 8)(CL1L} 1.665571
{CD 812+¢D12 B)/(CL B){CL12). 4754155
(CD 813+CD13 8)/(CL 8)I(CLID) «564739
(CD 814+CD14 .8)/(CL. B)(CL14} 1.045905
(CD 815+CD15 8)/(CL 8)(CL15) 1.442296
(CD 816+(D16 8)/(CL 8){CL16L «326039
{¢D B17+CD17 8)/(CL BI(CLLIT) «195207
(CD 910+CD10 9)/{CL 9){CL1O) 1,709106.
(CO 911+CDI1 9)/(CL 92(CLIL) 14723090
{CD 912+CD12 9)/(CL 21iCL12} . 799197
{CD 913+CD13 9)/(CL 9)(CL13} £378706

«789239
1.689045
»159638
«817356
2.279159
.« 721374
«723195
14451776
1.574337
122538

441247
2.572882 .

- _«062532 ..
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(CD11144CD2411)/(CL1L)(CLLS)

(CD1115+4CD1511)/7(CLLIIICLLS)

(CD1116+CD1611)/7(CLILIICLLG)

. 4CD1117+CPLT12)/(CLLLI(CLLTY

(CD1213+CD1312)/(CL12)(CL13)
(CD1214+CD1412)/(CL12)ICL14)
(C01215+4CD1312)/(CL12)(CL1S)

. (CD1216+CD1612)/7(CL22)(CLLG)

(CD1217+CD1712)/(CL12)(CL17)
(CD1314+C01413)/(CL13)(CLLS)
(CD1315+4CD1%13)/(CLLI3}(CLLS)
(CD1316+CD1613)/(CL13)(CL16)
(CD1317+CD1713)/(CL13)(CLLTY)
(CD1415+4CD1514)/(CLL4)(CLLS)
{CD1416+CD1614)/(CLL4)(CLLG)
(COL417+CD1714)/(CLL4I(CLLT)
(CD15164CD1615)/(CLL5)(CLLG)
(CD1517+CD1715)/(CL15)(CLLT)
(CD1617+CD1716)/7(CLLO)(CLLT)

CD WING~LIFT-ON-NACELLES
CD WING-LIFT-0ON-NACELLES
CO WING-LIFT-ON-NACELLES
CD WING-LIFT-ON-NACELLES
CO WING-LIFT-ON-NACELLES
CD WING=LIFT-ON-NACELLES
€D WING-LIFT-ON-NACELLES
CD WING-LIFT-ON-NACELLES
CD WING~LIFT-ON-NACELLES
CD WING-LIFT-ON-NACELLES 10
CO WING-LIFT-ON-NACELLES 11
CD WING-LIFT~ON-NACELLES 12
CO WING-LIFT-ON-NACELLES 13
CD WING-LIFT=-ON-NACELLES 14
CO WING-LIFT-ON-NACELLES 15
CD WING-LIFT~ON=-NACELLES 16
CD WING=LIFT-ON~NACELLES 17

O O~N D wN -

50398406
1.750728
=1.728767
=3,370056..
0.000000
512617
» 780685
0.000000
592467
44112798
490363
0.000000
=.056414
1.002980
=+314674
~+371088
139263
« 731729
3.845320

«002214
«002290
+002385
»001882
«001639
+002983
«002105
001814
«002427
«002254
-+000199
«000037
0,000000
~«000027
«000037
0.000000
-¢000022
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-...B0ODY TERMS . _ .. . _

o422 SECes T.=

. . g-L.a_ " =,00000 C-D = «000001 C=M = __,003958 ___ XF .= . _.722386_.._ AL!HA % _ 0.0000.
T T TITULIFT. ORAGs AND MOMENT INCREMENTS e - e et e e et e
e e .DUE TO B80DY CARRY-OVER OF WING LIFT. _.. — A e

. . o _ c . - [ e e e e
TYPE OF. - ¢ c . [} f e . et i e e e —
1 WING LIET LOADING . L. > R | RS O —
- 1 UNIFORM OR .CONSTANT 118068 «010218 032205 L -
2 LINEAR CHORDWISE «165429 + 014306 +006463 2 . -
.3 LINEAR SPANNISE «038359 +Q03319 | .00B244 3
. 4 QUADRATIC SPANWISE «010797 +0009234 «0012681 4
— .5 .. _QUADRATIC CHORDWISE «207608 2017928 -.016465 5. - ———- S
[ PARABOLIC CHOROWISE «238510 »020680 060842 6 R
7 . CUBIC CHORDWISE 271410 +023470 =-.003052 7 - - o -
8 SINILAR TD FLAT WING «120023 «010382 .049734 8 - - -
.9 $Qs ROOT FROM T. E. »161934  ,014018 «062718 9 - R
10 ELLIPTICAL C-5UB-P +128894 «011153 «035309 10
11 ©  LINEAR IN ARB.REGION »003426 +000294 . -.001259 11 . . [,
12 800Y UPWASH LOADING «00307¢4 + 000266 2001050 12 . . .
13 NACELLE BUBYANCY «000086 +000007 -,000035 13 -
14 NACELLE BUCY(CAMBER) «000053 «000005 =.000022 14 . P -
15 BODY UPWASH (CAMBER) +002659 «000230 » 000820 15 . Lo L.
16 BODY BUOYANCY TERM 000182 «000016 =-,000350 16 .
. 17. . BODY BUQY.. (CAMBER) =+000069 -.000007 =-.000295 17 . - R
. . DELTAT = .
RESTART DATA PUNCHED» DECK IMAGE FOLLOWS.
969-500 17 LDAD CHECK CASE 22 SPAN STA. WITH FUSELAGE AND Z TVERMS RESTART

-.. 21 20 12 41 20

31 29 27 24 20
7 8 9 10 11
*1191430946281E+0)
+1820676006052E+01
«1326744771816E+01
«3580838134972E-02
=23554167929359€-02

T «4199559911423E+00

. .2%199559911423E+00

41362013949550C+01

+1096352327210E~01.

«3287426309946E~02
#1478819747834E+0]
«4619943611736E+00
+3710443961398E~01
+1488418085144E~01

T -e4751175313797E-01

. .#9355154876602E+Q0
.—20688070732743E~02
+1820676006052E+01

T 0449924 7395492E+01
L _+2084534927924E+01

.»2147861220275€~02
«8410722727820E~02

=2 4751173313797€-01,

+1616371580898E+01

11 21 19 17

16 13 10 9 8
16 17 14 13 15
¢1534397023106E+01
«1639948897481E+01
«1227567816936E+01
«7023367855027E-02
¢1534397023106E+401
«3202299855232E+01
«1739411166432E+01
0435415416923 7E~02
«1776786738630E-02
21772485513297€+01
«7764707785822E+00
e 9612965507468E-02
=e5245728207967E-02

21 7724832513297€+01
=e1977447936120E-01
+2323968421968E~-01
*«1156638715958E~01
+3202299855232E+01
»3152001624528E+01
+1983490600667E+01
»1186336045607E-01
«1639948897481E+01
»3152001624528E+01
«2262244205410E+01

22 46 45 43 42
6 6 5 5 1
12
«9087199921286E+00
+2016624882681E+01
«6586312236193E-01
+23249T0154520E-01

«2627771011671E+01

«2457158862649E+01
«1646070902093E+01
«9861148813370E-02
+9087199921286E+00
«6535586609634€+00
«6672366652443E+00
«5530298196860€-02

-+ 7899126215912E-02

+2553297933167E+0L .

«6073218385443E+00
095151584063 77E~02.

~e6357065106674E-02 =

«6535586609634E+00.
+5016563758293E401.
«1859519365264E+00
«3580993308925€-01
«2457150862649E+01

«3496183139605E+01 n.60b11§6216037£001.m-____;_-_._“_”_._"_

+181096912648Q0E+01.

40 39 37 35 34
2 3 4 5. 6

«7644823748055E+00
21113978786573E+01
«1109113885135€-~01
~a1122202583347E~-02

«781B414627068E400 . .

+3554950491973E401
+1247628099813E+00
+2994061940195E~01
«T7818414627068E+00
«4149047863636E+00
«79T7846344839E+00
2 9432560756286E-02
«7644823748055€+00

«5236389929867E-02
22046627129120E+00

.1586538597773E401 _

21109931845477E~01
«7223598429944E-02
«4142047863636E+400

+6722086987816E-01

,2046627129120E400 ...
«3305673019399E+00 .

., 8553305482497E-02 . _ _

..AC-H-O_L~_Q..40060-N

2082.401 SEC.
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TEA253, 17 LOADING VEKSION OF OCTOBER 30, 1975,
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969=500 17 LODAD

OPTIMUM COMBINATION OF 17 WING LOADINGS

CHECK _CASE 22

SPAN STA, MWITH FUSELAGE AND 2 TERMS

EEEEEEE R R

NUMBER_OF PLANFQRM BREAKPQINTS

¥ k% x k% & k Kk Xk k £ &k x % 5 X &k £ k& X & £ X » ¥

TR

_ = 9.0 FLAT PLATE CONTROL FLAG =  =1.0
NUMBER 0F SEMISPAN ELEMENTS = 40,0 PRINT FLAG = 2.0
NUMBER OF SPAN STATIUNS FOR CAMBER SURFACE = 22,0 SMOOTHING FLAG = 1.0
el _...__SPAN STATION FOR PARABQLIC APEX = =0,0 RESTART FLAG = 2.0 .— _
BASIC MACH NUMBER = 2.7000 DESIGN C-L = «1000
———— e CRBAR = 1C00441CC o . NUMBER QF LOADINGS = =17.0000 _
PITCHING MOMENT CENTER AT 187,0000 NUMBRER NF CAMBER DRUINATES = 12,0000
REFERENCF AREA = 9898.00U0 NUMBER OF POINTS NDEFINING ARBITRARY REGION = 2,0000
. C=M=-0 CONSTRAINT = . ._40100 ____ _FUSELAGE AILPHA w_ Qeulu0
SPAN STATION FOR SIDE~OF-BODY = 449688 NUMBER OF BODY CAMBER ORDINATES = 19,0000
NUMBER QOF CHORDWISFE AND SPANWISFE LOCATIONS EOR _._ . . _ . __ e
80DY BUDYANCY TABLES = 0.0 21.0
BODY UPWASH LOADING TABLE « 0.0 0.0
NACKLLE BUDYANCY LOAUVING TABLES = 0.0 _ 0.0 _
WING UPPER SURFACE LIMITING PRESSURES = 240 2.0
WING THICKNESS PRESSURES = =21,0 0.0

CAMBER SURFACE OPTION FLAGS = 1.0 1

+0 1.0 3.0

4 CONSTRAINTS ARE APPLIFD ON ORDINATE

CONSTRAINT LOCATIONS

I (D Y(1) 7

1 130,850000 4,908800 -4,07000 e

2 189,000000 4.968890 =10.160000

3 243,390000 4.966800 -14.110000

4 189,000000 64625000 ~8,320000

PLANFORM DEFINITION
X X

{LEADING EDGE) Y CHORD (TRAILING EDGE)
1 59.999300 0.000000 163.861700 243.681000 . o
2 77.328000 4.963800 1664073000 243.398000
3 83106000 6625000 160.13300u 243,23700¢ —
4 93.165000 9.510000 149.790000 242.955000
5 116.960000 16.333000 125.350000 242431000y
6 168,980000 31250000 77295000 2464275000
7 225,810000 47.544000 39. 681000 258,491C00
8 225.810000 47,%45000 22.681000 258.4910U0
9 253.210002 664254000 14,445000 _272.655000
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VALUES OF SEMISPAN LOCATION AT WHICH WING CAMBER SURFACE WILL BE CALCULAJED

'

0.0000 1.0000 2.0000 3,0000 45,0000 540000 6.0000  7.0000"
12,0000 14,0000 16.0000 19,0000 22.000v 25,0000 28,0000 30.0000 32,0000 36.6000
38.0000 40.06000

WING GRID SYSTEM PUTS SIDE=NF=FUSELAGE AT Ya  4.14063 AT EDGE OF ELEMENT ROW= 3
SPAN STATION_OF ORDINATE CONSTRAINT 1 IS CHANGED FROM 4496880 TO  &.96875

SPAN STATION OF ORDINATE CONSTRAINT 2 IS CHANGED FROM 4.96880 TO 4.9687%
- "SPAN STATION OF ORDINATE CONSTRAINT 3 IS CHANGED FROM 4.96680 T0 4,96875
. LDADING__1 FAR THIS CASE IS UNIFORM_OR CONSTANT (LDADING 1 IN THE LUADING DEFINITIONS)

LOADING 2 FOR THIS CASE IS LINEAR CHORDWISE (LUADING 2 IN THE LDADING DEFINITIONS)
LDADING 3 FOR THIS CASE I3 LINFAR SPANWISE (LOADING 3 IN THE LJADING DEFINITIONS)
LOADING & FOR THIS CASE IS QUADRATIC SPANWYSE (LOADING. 4 [N THE |OADING DEFINJITIONSY
LOADING 5 FOR THIS CASE IS5 QIADRATIC CHORDWISE (LDADING 5 IN THE LOADING OEFINITIONS)
LOADING 6 FOR THIS CASE IS PARABOLIC CHOROWISt {(LOADING o6 IN THE LOADING DEFINITIONS)

—__LOADING 7 FOR THIS CASE IS CUBTC CHORDWMISE __ (10ADING 7 IN YHE LOADING DEFINITIONS)
LOADING 8 FOR THIS CASE IS SIMILAR TN FLAT WING (LOADING 8 IN THE LOADING OUEFINITIONS)
LOADING 9 FNR THIS CASE IS SQ, RODT FROM 7, F, (LDADING 9 IN THE LJADING DEFINITIDNS)

_.LOADING 10 FOR THIS CAS IS _ELLIPTICAL C=SUB=P (LOADING 10 JN THE LOADING DEFINITIONS)
LOADING 1Y FOR THIS CASE IS5 LINFAR IN ARRLREGION (LOADING i1 IN THE LOADING DEFINITIONS)
LNADING 12 FOR THIS CASE IS BMDY UPWASH LOADING (LOADING 16 IN THE LOADING DEFINITIONS)

. LOADING 13 FOR THIS CASE TS NACELLE BUUYANCY __ (LOADING 17 IN THE LOADING DEFINITIONS) . . .___ .
LOADING 14 FOR THIS CASE IS NACELLE BUOY(CAMBER) (LOADING 14 IN THE LJADING DEFINITIONS)

LOADING 15 FOR THIS CASE IS BODY UPWASH (CAMBER) (LOADING 13 IN THE LOADING DEFINITIONS)
e LDADING 16 FQR THIS CASE IS BODY SUCYANCY TtRM {(LOADING 13 IN THE LOADING DEFINITIONS)
LNADING 17 FOR THIS CASE IS BNDY BUGY. (CAMRER) (LANADING 12 IN THE LOADING DEFINITIONS)

__ _X/C{PERCENT) FOR_INTERPOLATED CAMBER SURFACE_ORDINATES. ———

0.000000 5.000000 10.000000 20,00000v 3G+000u0v 404000000 36.,000000 6L+ 000000 70.000000 804000000

90,000000__100.000000 o

DEFINITION DF ARBITRARY REGION FOR LOADING 11,
UPPER WING SURFACE LIMITING CP TABLES

Mare Bas

T 0.00000 66425000 X STATIONS
0.00000  100.00000
X
207.00000 269,80000 Y STATIONS
0.00000 100.00000
""ARBITRARY REGION DEFINITION (LOADING 11) LIMIT C-P _
-.137€00 ~,137000
FRACTION OF SEMISPAN ~,137000 -+137000

0.0000v 1.00000
L S L L Sttt aa]

FRACTION OF LOCAL CHORD .
,79943 .80235 I L L L L TR VR R P TP LT

C~P LONGITUDINAL SRADIENT LINIT

_______ +002500 +00250C
+002500 052500

e O T T L T
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Tt - FRERA AR R AR AR KRR AR RGN R Rk - T -
SOLUTION FOR DESIGN C = +100000
o S - . . AL e e e
WITH C  CONSTRAINED 10 +0100C0 TrrrTh T
M
e R o _.....B _ e
L Yy Y Y Y L T T L L 2
P AT Y = 4e969 AND X = 13048505 1 IS _CONSTRAINED TO __~%.070
AT Y = 4.969 AND X = 189,000, I IS CONSTRAINED TO <=10.160 T -
AT Y = 44969 AND X = 243,393, 1 IS CONSTRAINED TO ~14,110
_ e e AT XY 500625 AND X = 189,000, Z IS CONSTRAINED 7O __ -8,320 T -
A C-L
—— e i1 e R - e e

dml
11
+010000

461402 @ 2570606

- 000444

T LAGRANGE MULTIPLIERS  =.u91783

S22
12

0257426
-.012777

~.000080

3
13

CINFIGURATION FORCE AND MOMENT BREAKDOWN

+187933
-+040320

L000704 4000257

4 5 6 . .._.. .7

14 15 16 17

~4059010
~+072880

=el11751
+166896

009099 _  .035220
-.1338564 -.390144

=e000203

¢
—_—— . - ¢ ¢ O,
8 0 i}
e WING 09095 +003674 «G02835 . ..

"FUSELAGE
WING INDUCED ON FUScLAGE
__..._MWING INJUCED ON NACELLES

TOTALS

«00000
«00905

€.00000 _ .

« 000001
000782

000154 ___0,000000 _

»003958
+003207

«10000

004614

«010000

.000121 1000001  +000012 4029473

~e005353 . __.003583_

8

L MR 1

eQ182%52
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969-500 17 LOAD CHECK CASE 22 SPAN STa,

WITH FUSELAGE AND Z TERMS

SOLUTIUN PRESSURE DISTRIBUTION

FEREREFERERAE RN R ARRSRN B R RS IS

Y X X-PRIME LIFTING TAICKRESS
——= - cemmm—— c ¢
872 L CHORD P 3
075000 4081486 _ 0.,000000 -.051162 4035300
+075000 «098755 2022113 « 007950 +024509
+ 075000 0118288 $047126 063143 4012303
2075000 «137822 2072138 o113434 _ ,008553
+075000 +157355 L 097151 50756 +005902
+075000 +176888 122164 +15015D 2005423

TTTTTLOT600 T W1d6421 Jdende T TOdTNL T T .008228 T
075000 +215955 +172189  .110507 007019
«075000 +235488 «197202 $086696 009071

TR eTs000 T $ 255021 222214 « 083451 «00898¢
+075000 « 274554 0247227 2080993 +008639
4075000 0294088 ,272240 _ 2076608 006687
«075000 313621 .297252 1070436 +004536
«075000 +333154 0322265 2070443 4004300
£ 075000 0352687 __ 4347277 1069867 004300
075000 372220 +372290 067842 «004122
«075000 «391754 397303 064463 003922
075000 W4L1287 4422315 4057171 __ . _.002650
075000 2430820 447328 +048334 .001250
«075000 +450353 0472341 +038504 001278
2075000  ___ .4069867 __ ,497353 = 027615 «001479
+075000 $ 489420 .522366 .031712 +001500
+075000 508953 +547379 1036642 001500
.075000 0523686 572391 _ 4041201 _ .000067
.075000 548020 " 597424 « 044867 2.001534
+ 075000 +567353 0622416 +058473 ~.002597
» 075000 0587086 4647429 072766 _  =.003597
«075000 *606619 672642 .086603 -, (04598
+075000 +626153 «69T454 +100066 -.005598

T T I T T e e T T T T

LOWER UPPER UPPER
SURFACE SURFACE SURFACE
¢ c 0C 7 DX
[ P p ‘
=s0062681 _ _  +044881 __ -.013234
.007807 -.000143 -.011471
«017907 -.045236 ~,010333
«034013 -,079421 ___ -.007656
2048732 -.110023 ~,007102
+045808 =+1064342 +002641
o o CP GRADIENT LIMIT = +00250
+039195 =.092577 . 00301¢
CP GRADIENT LIMIT = « 00250
_ 2033136 -.077371 __ _ _.003881 _ —
CP GRADIENT LIMIT = 200250
«C26058 -20606386 2004171
. e . .. CP_GRADIENT LIMIT = __  .Q0230
#027596 - 055454 +000992
«030169 -.050823 «001234
_«029777 _  -,046830 _ L,0C1023 __ .
+028292 ~.0642144 «0G1231
.029608 -2 040636 «000339
2031020 ~.036847 LeQCOS20
«031330 -2036512 0000640 °
+030941 -.033522 «000793
_+026387___ _ -,03C785  _ .000706_ . e e -
.020817 =.027566 » 000842
«016132 -4022372 . 001354
.011113 ~.016503 4001471 e
2012311 -.019401 -.0L0908
+013876 -.022966 -.000810
__w013622  =a027579  __ =,001108 __ o
+012854 -.03201% =.001029
«018714 -+039759 0001932
+025110 ~e047656  =e001872 .
W031c78 -,055325 -.001822
«037259 -+062807 -e001782




Por

=+001696 _

CP GRADIENT LIMIT = +00250
CP GRADIENT LINIT =  .00250
_CP_GRADIENT LINIT = 00250
CP GRADIENT LIMIT = +00250

«075000 «645686 0722467 « 088262 -s007767 «028540 -.059722 «001041
« 075000 +665219 « 747480 073422 -+010068 +018069 -+055354 « 001060
+ 075000 «684752 __eT72492 __.058466 _ =«011919 ___ 007989 _  =~,050477 = .0G1189
«075000 « 704285 « 797505 «043489 -.013720 -4002051" -.045540 «0C1186
«075000 + 723819 «822518 046827 -.015026 ~+002551 -2 049277 -.001130
«075000 2743352 «847530 052077 __ =e016277 __ _ ~.002052 _ _ =.054129  _ =,001160
+075000 »762885 872563 057644 ~e 018654 -.002521 -+060165 -.001508
« 075000 782418 «897556 « 063675 -+021156 -e002883 -0 066557 -.001574
075000 801952 922568 4358900 _ _ =.023366 _ _ =.010531 = _=,069431 = =,000640
075000  .B21485 2947581 2071010 ~.025587 -.000582 -.071591 -.000808
+075000 «841018 0972593 +080939 -+ 026659 «007539 =+073400 -.060720
__ Q75000 4860551 . _ 4997606 . 071482 -.027609 _ _ =:005473 _ _ —.07693%56__ _ -,0010}3 _
+ 075000 « 862421 1.000000 « 070763 -.027700 -+006601 -.077364 ~+001045
2100000 108648 04000000 _¢148204 _  +063%00 _ _ .118302 = -.029902 _ -«009510
« 106000 137822 2038742 2149767 020187 « 070385 ~.079382 ~-+006873
«100009. «157355 2064682 «141091 « 003665 +045920 -e095171 -.0C1396
_ 100000 L1T76888 _ . _,090622 . _.l28B74 . . =e003207 ______ ,0292%& _ -=,099620 . -»000777..
« 100000 0196421 +116562 116977 -+002454 2024888 -+092089 « 003369
_.100000  __ .2159%5 « 142502 . 2104219 .. .002765 2026965 _ _ _~.077254 «003763.
«100000 0235488 0168442 2088642 «005443 024951 =.063491 « 003225
«100000 «255021 »194382 + 070038 2007052 «020574 =2049464 «003523
«100000  ,27455& ,220322 «0066087_ . _ +006343 _ _,021188 _ _ -,044899_ +000523
«100000 «294088 0246262 0 064660 004994 Te022446 ~e042214 « 000766
«100000 +313621 272202 + 061293 .003868 +022956 -+ 038337 +001053
+ 100000 03334564 4298142 __ .056136 __  .002778 _ __.022608 _  ~.033528 _ ,001260
«100000 «352687 Te324082 «0584064 T .002893 0024659 ~+033605 -.000030
«100000 372220 +350022 «029955 «003100 2026603 -.033352 -.000038
__ 100000 391704 2375962 060008 4002529 «026850 _ =.033158 +000129
TW100000 411287 «401902 «G57973 «001973 + 026033 ~4+031940 +001449
«100000 . 430820 427842 « 045220 +001610 «019604 -, 025616 « 001594
_ 100000  .450353 __  ,453782__ _ .031310 _ __ .001338 _ _ .0l2688_ __  _=,018622 _ «001878 _
+100000 469887 T 4197227 2016329 2001597 «005768 -¢010561 «0LZ002
« 100000 «489420 0505662 «00725¢% « 001551 .001218 -+006036 -2002329
100000 ,508953  _ .531602 021959 «000409 0006470 @ =.015490 -e002225
«100000 +528486 0557542 +035840 ~.000913 «011128 ~ -.024712 -+002280
4100000 «548020 563482 +04 8975 ~e002677 014972 -,034093 -« 062195
«100000 6567553 _«609422 061286 _=e004252 ___ _40L8964_ =,042322
»100000 « 587086 «635362 .072732 =.005497 .023507 -e049225 -,001630
« 100000 «606619 «661302 «083675 ~+006946 +027595 -« 056080 =-+001687
»100000 2626153 . 0687243 .094196  _T.008658 _ _ 031208 =-,062988 = =.001641 @ _
«100000 645686 «713183 «092024 -e010634 «027796 -+ 064228 +000999
+ 100000 «565219 «739123 077645 -e012865 » 017623 =-.060021 2001024
+ 100000 0634752 o765063  «063105  ~.014824  ,007041 -e05%463  .001150
» 1000060 «T04285 . 791002 +048503 ~4016588 =.002177 -.050677 . 001152
+100000 .723819 0816943 + 046398 =-.018149 ~+s005609 -+ 052007 -+0061068
__ 100000 0743352 _.842883  .050751 __ ~.019601 ___ =4005741 =6 056492 .~+00109%
+100000 «762865 868823 055383 ~.021856 =.006336 -.061719 -.001336
+100000 «782418 «894763 « 060445 ~.023939 =+006944 =-+067389 -+001398
+100000 «301952 920703 056189 -025932 =4012463 -+070652 =+ 000667
+100000 2821485 +946643 « 089571 -.0278652 «017406 -s072165 -,000880
«100000 «841018 « 972583 079143 ~.028913 +003835 -+075208 -.000821
+100000 ¢860551 ,998523  .071082 = ~,029847 _  -.008199  ~.079281 _ -.001117
+100000 . 861664 1.000000 + 070734 ~.029900 -.008515 -, 079548 -e001141
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+125000
+125000
+125000
«125000
«125000

T 125000
. +125000
+125000

125000
125000
+125000
+ 125060
. 125000
«125000
+125000
125000
_ +125000
+125000
+125000
__+125000
125000
+125000
«125000
+ 125000
+125000
+125000
+125000
+125000
125000
+125000
125000
+125000
125000
125000
+125000
.125000
+125000
0425000 _
.125000

+150000
«150000
+150000
.$150009
+1506000

150000
«150000

7150600

+150000

150000
« 150000

TTa35809

«157355

s176888

0196421
«215955

Te235488

.e255021

2274554

4294068

«3130621
333154
352687
0372220

L +3917%4

0411287
+430820
«450353
2469887
«489420

508953

«528486

«548020
0567553
+587986
606519
+626153
«645680
565219
« 684752
+ 704285
$723819
0743352
« 702085
$782418
«801952
«821485
«841016
+860551
+860902

«162970
+176388
1906421
0215955

" 4235488

0255021
0274554
«294068
+313621

0333154
«352687

0.0¢C000
029714
056553
+083592
«110531

0137470
2164409
+191348
0218287
0245226
£272165

0299104
2326642

+352981

«379920
« 406859
.433798
4460737
$467676

514615

«541554
+ 568493
0595432
0622371
«649310
0676249
«7C3188
«730127
« 757065
o T64004
+810943
+«B37882
864821
«891760
918699
2945638
«972577
«999516
1.0Cv000

0.,000000
«019963
047981
« 075998
104016

+132033
«160051
+185069
«216086

2244104
e272121

«195725
«163983
163034
»143180
e124435

«111600 ~
« 095173
« 676230

e Q070472
+069938
0067445
2063156
2065228
006040
« 005426
Ub1393
« 050001
«037472
»023892
+ 019576
« 023004
025632
0027544
w41552
2057000
973193
«054981
071035
«056884
«06426206
0036275
041241
046449
0074205
23755064
095684
« 096274
« 097998
2068011

«226930
+214095
.18318%
o156620
«129034

2116787
e lU1140
2082643
4074939
« 074878
«072836

+» 093900
2042257
_ «00523C
-+001935
~s004425

+000370
.003061
4003923
0063644
+003567
2002658
2001634
0001444
+001318
2001480
« 001504
.001127

.000707
. 000222

=¢000409_ .

-+001164
-.002177
~.003308
=~+005245
=e007346

_ =eC10025

-.012604
-.014328
-.01601C
-.017572
-eU1926€
-.021152
-.023067
-.025007
-.027133
-.029342
-.030784
-.032077
-.032100

+134000
0082536
«010306
-+ 0030063
~.009781

=+004065
000444

T Te002798

«003317

«001061

002477

0028399

W171713
111420
« 061400
«041789
«G29561

=+024013
=+ 072563
=+101634
~+101391
=e094874

0022778

$0229C1

0025233
« 026055
+025663
«027537

$028572

«(29180
1027022
«022032
«015630
«008639
«005387
005256
« 004466
«003199
«008428
014772
»020304
«023921
e 014672
«005363
2003082
« 009494
«0v9921
«010256
«012691
«007739
021874
«G15718
«009799
+009659

226665
167606
73268

4050066

«028444
«030880
+030409
+G26358
2025805

027666
027961

=+ 066779

-+053452

=e047571
~e 044705
-+041391
-¢037293
-+037691

=2037469

=¢036246
-.033571
~s 027969
-«021841
-s015254

=~+Q14189.

-e 017748
=:021167
=e024345
~+033124
~-+042836

 =+052890

=e061060
-+056363
~e051322

=+ 046507
~e 045769

=.051162

-+056705
~+Q6i514
~.067825

~¢073810

=+080556
~.088199
-.088352

=« 000265
=+ 046490
~¢104917
=«106760

- =¢100590

. .=+085907

TT.056285

=+070731

=+049134

T-.047212

~+044875

-+011892
=«009610

- —s000327
+000393
+0063227

CP_GRADIENT LIMIT

003646
«003052.

+003358

+0C0565
«000812
+000881
+001089
-+ 000045
__»0C0211
« 000376
«001276
0001419,
«0C1524
«001646
~20C0908
-+000807
=+000807
~+000725
=+002370
-+0G2308
=+002399
«0C1115
«001145
+001203
001210
-4001289
-+001310
=+001361
=+001470
_-.001566
~+001735
=.001629

=+0G2040 |

~+0C2040

=.016592
=«01482v
~sG13446

£0L0921

«003300
«003753
+003315
«0063633

000335

«0U0586
«000638

CP GRADIENT LIMIT =

CP GRADIENT LIMIT =
CP.GRADIENT LIMIT =

o e
CP GRADIENT LIMIT =

CP GRADIENT LINIT =

CP GRADIENT LIMIT =
v

CP GRADIENT LIMIT =

. +00250

200250
«0025C

«0025¢

«G025¢C
00250
« 00250
« 00250



991

+150000
«150000
«150000¢
+150000
« 150000
« 150000
150000
«150000
+150000
«150000
+150000
+150000
«13000)
«150000
«150000
+ 150000
+ 150000
«150000
«150000
+150000
+150000
«150000
«150000
«150000
«150000
+150000

0475000
+175000

©475000

+175009
«175000
«175000
+175000
« 175000

« 175000
«175000

 e175C0u

«17%000
«175000
«175009
« 175000
+175000
475000
«175000
« 175000
«175000
«175000
«175000

4175002

« 175000
«175000
175000
«175000
+175000

0372220
0391754
«411267
«430020
+450353
0469687
«4 89420
«508953
¢528406
0545020
«567553
« 537086
606619
e 626153
0645686
565219
0684752
« 704285
«723819
o 743352
«762885
o« 782418
«901952
«821485
«841Q14d
e B6ULLE

190132
e 215355
0235488
+255021

274554
2294088
+313621

333154
352087
«372220
«3911754
411287
+430420
«450353
469887
e489420
500953
2206486
348020
«567553
287086
+ 606619
00206153
«545688
0665219
0684752
0704285
« 723819

300139
328157
+356174
¢384192
«412209
460227
ohEB245
¢4 56262
«524260
e 552297
560315
«6(8333
+636350
o6t 4308
2692383
«720403
s T4B421
« 776438
«8C4450
eB32474
« 860491
864509
¢ 916526
« 944544
0972562
10060000

J.000QC0
« 038582

«067768

« 096953
2126139
e155324
«1864510

«213695
242881
0272066
301252
+ 330437
+359623
0355808
417994
047179
«476365
«505550
534736
503921
593107
022292
0651478
«680663
e 709848
2739034
2768219
e 767405

« 0699023
2070936
«0713106
«070280
e 064913
0054422
042812
« 030173
0023273
«0l6540
« 009046
09823
«031173
052033
e 072402
«0069135
0056913
«044540
034867
«v3¥223
«043783
«094193
«J90703
«0by522
20918539
«093837

» 228200
«199114
0167793
132926
0119917
106341
039760
+080601

080488
0768363

«074710

U79916
2072593
0738064
«007498
057060
«D47122

0035557

2023835
«011283
«002012
012409
035957
« 058624
069679
« 058406
046937
2035378

- 000496

«000345

«001012
«001068

«000587
=+000590y
=+001073
~+001185
=«000763
-4000562
=¢0029068
=+«005633
=.008771
=+011248
=+013097
=+Q014090
~e0Ll4762
-+017232
=«01981C
-«022388
-eU26462
=e025694
-+027159
-.028784
~+030634
= 032500

«092300
+ 020961
=«003615
=.009306

-s004072
002217
«000859

+V01063

000771

« 000479

000199

«000L7¢C
«+000014
=+000510
~+000826
=«001030
-.001103
=.001278
=e001949
-«003428
=e 005792
=«008312
=«010865
=+013142
-«015133
~e016563
-e 018357
=+020371

027220
«029787
0031415
«031724
029091
w022093
«016329
2010622
«L06580
«002272
=e005148
-.,008051
« 000228
« 008909
«018002
«015159
007802
-+.001429
=+009480
=es010846
~s011607
»03610%
026575
2018504
+ 0131 64
+000507

185004
2097940
056815
+032600

«033306
(34166
+029275

0027541
«029703
«030859
«031188
2032564
+033023
20324064
2029381
0G24533
019267
+013290
«005911
~a002690
=e012548
=+s007534%
+00.910
011390
+015039
2007477
=4000549
-«008638

~+ 041804
=e041149
=+039901
~¢038557
-.035822
~+031529
~+025983
-e 019552
=+ 016694
-.014274
=+014194
'0017875
=+ 030944
=+043094
-¢ 054400
=+053975
~e049111
=+045969
“e044347
=+ 050070
=+055390
-e 0580868
~+064128
=+071019
~eQ7b674
-4 087330

=+ 043204
=«101171
~¢110978
=+100126

=+ 086611
-s072175
-+ 060484

~+0530060
-.050785
=e 047505
~e043522
~+043351
=+042571
~«041399
-.036117
-¢033327
-.027856
-eQ22267
~e017924
-¢013973
=+010536
~+020343
~+034047
“e04T234
=+054639
-¢050929
~s047485
=e 044210

" +000060

+000252

«000241

« 000405
« 000962

«0G1103

+0Cl4s3
+001607
+ 000591
=-.000026
«000062
-+003181
=+003114
=sC0URT746
~+002699%
+001158
001182
« 000736

=+001371 .

-.001387
-e 001097
-e001260
-+001607
-+001719
~.001838
~e 002365

-e012223
-+009371
s0v2258
«002923

«003499
0L2644
+002976

+ 000418
« 000673
+000903
=+000056
«000136
+009200
+000362
+001083
«00i221
# 001383
« 000992
«001097
+0CO78¢
2000869
~+063335
-+063202
=e003149
« 000877
000907
«00078%
+ 000788

CP GRADIENT LIMIT
CP GRADIENT LIMIT
CP GRADIENT LINIT.
CP GRADIENT LINIT

+ 00250
200250
00250
« 00250



L9T:

« 175000 . 743352 «826590 .038430 =e010500 -+ 048930 -e001324
«175000 « 762885 +855776 067591 -+024923 .014313 -.053279 -.001240
175000 782418 +884961 «090154 _  ~,026558 «032649  =.057505 - ~e00134s
+175000 «801952 «916147 2084434 -.028192 «021698 <.062737 -uellze '
+175000 e821405 «943332 < 081849 -.029827 $014107 -.067742 - =.001273
2175000 841015 «972518 _ _ .076882 -.031416 _ _.003381 _ =-.073501 _ =,001435
«175000 «859411  1.000000 «072821 -.032900 -.007126 - 079947 -.001852
200000 «217294 04000000 «243961 1050600 «150481 -.093481  =,006491 .
+200000 «235488 +028366 «219077 +01883¢ «106398 -e113279 -, 004063
+20000) +255021 050821 +18268) -.006070 $062817 -.119864 «063352
- . . . o . . . . e CP_GRADIENY LINIT =_ «0025¢
200000 274554 089276 0146345 -.008385 0042152 -, 104193 <004139
CP GRADIENT LIMIT = +6025¢
« 200060 4294088 2119731 +125839 -.005333 036662 ~e08S1T6  +003435 -
CP GRADIENT LIMIT = .0025¢C
200000 «313021 150186 «112878 +000593 «036048 -, 074030 $062132
2200000 _ _ 4333154 _  .1b0641 096716 -e000626 4032290 _=,064426 2002482 ...
« 200000 +352687 «2110696 «085624 -.u01289 +028060 ~.056958 «0C0484
+200000 »372220 0241551 $065731 ~.000984 +031339 ~.054392 «060746 .
+200000 0391754 « 272006 2063790 -.000108 4033560 -05C231 +0C1169
+200000 ¢411287 0302461 080468 «020821 «0635019 -. 045449 -+000168
+200000 +430820 «332916 ~ub069i -.000153 0034948 -.045743 4000024
2200000  ,450353 ,363371 «079389 -.001181 «034061 -.045328 «0UQLT0 3 -
+200000 469887 «392326 $076687 -.002278 1032405 -.044282 +000331
200000 + 485420 424281 + 005939 ~.0015620 029831 - 040107 2001230
«200000 +508y53 454736 «061308 -.001100 1026465 ~.034344 +001161
«200090 0528486 0485191 051599 -.001i00 2021538 -.029760 «0C1285
200000 +548020 o 515646 .03790l -.692101 +013632 -~.024129 «001424
+200000 4567553 +546101 0020646 -400405¢ 002647  =.017999 «001526 .
200000 «587086 «576556 002529 -.006265 -.009205 -.011734 0U1544
200000 «606619 «607011 -¢606001 ~.u08449 -e016064 -, 010063 ~.003513
«200002 0626153 637466 «0.9293 -.010398 -a005214  =,024507 -.003443
206060 2645686 «667921 +044055 -.012813 +0049 04 -.034151 ~.€03575
« 200000 0665219 «698376 »068376 -.015554 $014476 -.053900 ~.003528
6200000 . 684752 728331 05971l -.017833 57483 -.052228 2000840
+200000 «704285 $7592 86 « 048965 -.019827 -4000295 -e049260 «000868
« 200000 +723519 « 789741 +038086 ~e(21228 -.007547 ~. 045633 «000877
2200000  +743352 820196 4036485 -.023il14 -.010735 ~. 047220 -e001027 . . ...
« 200000 « 762885 «850651 2090976 ~.025244 «0415658 ~.049318 ~.001167
+200000 «782418 « 881106 «082365 -e 027315 028125 -. 054239 -.061205
4200009 _ _ L601952 . .911561 $075523 -.029224 «0L6058 -4 059465 =e001328 . . ..
200000 . 821485 0942015 eUT5117 -.030869 «0100 94 <. 065023 -.001412
«200000 +841018 «972470 + 066710 ~.032199 ~4 004606 -.071317 -.001621
«200000 2853675 1.000000 «060163 -.03330C -.017730 ~.077894 -.001918 . .
«250000 0271618 0.000000 .237221 «04C400 0136661 -¢100561 -.065823
4250000  ,294088 038346 0207094 «005275 «087526  =.119568  =.002677 o
+250000 313621 «072681 169926 -.008305 056279 -.1136%47 +003821 v
CP GRADIENT LIMIT = +00250
0250000 4333154  .A05016 «133371 -.011298 «036182  =.097189 2002876 . .
CP GRADIENT LIWIT = $00256
« 250000 4352087 135350 .123114 -.005964 «G390C4 ~.084111 «0033956
e e e . o . e IO _ .G ADIENT LIMIT = _. «0025¢C
250000 2372220 171685 « 109077 ~,004577 +035988 -.073088 +002336
« 250000 «39L754 $205020 2094943 -.00513¢ .030693 -. 064050 + 000482
250000 4411287 0236354 «094688  =.004663 4033232 ~=,061456 _ J000760_
«250000 «430820 «271689 «092279 -.003719 «034971 -.057307 2001179 '
«250000 +450353 305024 « UBB 768 -.002499 +036266 -.052503 «0C0518




891

0250000 469887

«3368358 086051 =-+0011606 «038107 =e 049944 . «000711
+250000 «489420 +371693 « 065804 -+001090 «037926 -s047878 2000421
250000 4508953 ,405027 « 081853 =«001761 _  +036031 -.045822 _ 000536 _ I
« 250000 «52b486 0438362 +0Q74853 -.002828 «031564 -.043289 - .000681
+250000 +548020 471697 2066707 -.063287 «027132 =-¢039575 «001037
0250000 4567553 505031 - wU959355 | =.003561  _ .G2l561  =,034393 4002149 e
+250000 «587066 «538366 «035647 -+ 004628 «010207 -e025239 « 002256
«250000 + 606619 «571701 «014100 ~+006476 -e002347 -+s016448 2002062
+ 250000 0626153 «605035 ~ov02996 -.008883 -.013422 _  -.01C426 . =.002192 _ e
«250000 +545686 «638370 « 007311 -+012084 -.012069 -+019380 -.002121
2250000 0665219 0671705 017072 -+015067 =-«01077) =+027843 -¢GG1981
«250000 2684752 «705039 025448 -.017772 =-s009763 _ =.035211 =+000727 e e
« 250000 « 704285 « 736374 +028206 -s049572 -+ 009951 ~.038157 =-+000693
+ 250000 + 723819 « 771709 «030739 ~+021503 -+010381 ~.041120 ~.000722
*250000 « 743352 «8(5043 «033562 -+023563 ~+010900 = ~.044462 -.001362 e e
+250000 « 762685 «836378 «056845) -e025963 2040428 ~+048022 -+001513
+«250000 eTBc418 «B871713 «061572 ~e028363 «6272C4 -.054369 ~o 001544
«250000 .. +801952 «905047 2075813  =-,030673 015023 -.000790 _  -.001427 __ e e
«250000 +321485 «9356382 + 074193 -¢032473 +007422 -e066771 =-+001612 !
+250000 «341018 971717 062081 -.033534 -.011207 -.073188 =-.0015%4
+ 250000 «857591 1.0€0000 052852 -.034100 -+023283 -.075135 ~:001875
«300000 0325939 04900000 224271 «0273C¢ «117985 -+106285 -+005351
+300000 «352087 0049923 196242 - 06747 «071C45 =e123197 =e001432
+300000° «372220 «066389 + 159095 ~+010001 «051913 -+107162 +004373
CP GRADIENT LIRIT = 200250
_ «300000 «391754 «122837 » 137441 -.010424 . 042884 -+094557 «0C2346 .
«300000 411287 0159293 «123374 -.008849 «G39958 ~e 083415 +003149
CP GRADIENT LIMIT = +00250
_ . _«300000  .430820 +195750 105773 -.006297 ... 0036244 =0 069529 .003523 _ _ o .
CP GRADIENT LINMIT = 00250
+ 3006000 +450353 «232207 «104052 -.005930 + 037602 ~+066449 +000502
+300000 «469887 | e268663 102667 -.005377 «039136 ~+063331 «0C0983
+300000 «49v420 «305120 «099338 -.004326 «040264 =-.059075 «0C0657
« 300000 +508953 «341577 « 097235 -+003086 +C41308 -.055927 + 000855
~ «300000  .528486 «378033 . 093577 -¢003473 «639950 -.053628 2000523 . .
« 300000 2548020 « 414490 57979 -.00336¢ «037770 -.05C209 « 001234
+300000 567553 «450947 + 080299 -+001857 «032417 -+044882 «000464
«300000  .587086 «4E€7403 L071495 - ~.004044 «028609 =+042685 « 000592 . —
«300000 606619 «523860 54950 -e 006041 018821 -+036130 «CG2124
+300000 +026153 « 560317 « 033956 ~+008163 «006638 -.027318 2062033
.. 300000 _ _ +645686 . .. 596773 Cewl2173 | =,01086) . =,0%6514 . _ -.018686. «002121 . e e
« 300000 2665219 633230 005588 =-.013360 -+013611 ~+019200 ~+0C0308
«300000 684752 +669687 =.000030 -+015602 -+020140 -.02c110 =e0L0140
_ «300000 .704285 _ «706143 ~4 0U2470 _ =s017988 -.024632 -.022362 =-.002627
« 300000 «723819 « 742600 $0.271% -.022071 -.020484 -+033199 -+002593
« 306000 +743352 779057 0027689 -.024818 -e014909 =+042589 -.002171
__ _«300000 _e162885 «815513 .091127 =e027317  .042749 = ~.048378 -. 001782 o .
+300000 « 782418 «851970 «087056 -.029851 «031331 -.055725 -+C01398
«300000 0801952 ° 888427 « 084092 ~+030799 0022475 -.061617 -+001447
__ «300000 ¢ 821485 +924883 «081594 _ -+032693 0014950 _  ~-.066645 =-.001061 i
«300000 «841018 961340 072796 ~+034780 «000618 -+071978 =-.001414
+300000 «360551 « 997797 2094949 -s037168 017854 -+ 077095 ~+001350
—._._.+300000 _ _ .861732 _ 1.000000 094101 -,037300  _.016537 = -,077564  _-.001887 _
«350000 +380260 0.000000 0225556 +049000 0141628 ~+083928 =-e 008299
350000 _  .391754 «023669 218000 « 027461 e117494  _ -,100505 _ -.005592 " [
«35000) 411287 +063893 o+ loBu 67 2000277 $077755 -.111112 2001847

+350000 +430820 «104117 «157037 ~«008635 «055001 =+102036 « 000656



691

+350000

« 350000

+35000¢

+ 350000

+350000
+350000
« 350000
+ 350000
« 350600
+350000
+350000
+350000
« 350000
+350000
« 350000

2350000

350000
«350000
« 350000
»3500C0
.350000
350060

+400000
« 400000
« 400000
+400000
+ 400000

400000
+400000
+ 400000
+400000
+400000
« 400000
+ 400C00

4400000

+400000
«400000
«400000
« 400000
«400000
+400000
+400000
+ 400000
+ 400000
« 400000
«400000

T 475000

2475000

.. 475000

« 475000
«4750€0

« 475000

TT.3B0000

T 0475600

+45035%3

«469387

0489420
5068953
2528486
«548020
«367553
+587086
«606619
«626153
e645686
2665219
2084752
« 704285
2723819
e743352
e 762865
2782418
8501952
321485
«841018
0060551
+B865872

0434581
0450353
«4b 9887
439420
«508953

+526486
+548020
567553
587086
+606619
626153
+645686
«565219
684752
704285

 «T23819

+ 743352
« 762885
o762948
«801952
0821465
«541018
« 860551
670013

516063
5204496
«548020
267553
«587086

«606619
0626153

144341

0184565

0224789 .

0265013
305237
e345461
«385684

4425908

» 466132
506356
¢ 546580
+586804
627028
667252
707476
747700
e 787924
2828147
868371
908595
+548819
985043
1.000000

0,000000
036223
+081083
0125942
170802

215661
s260521
+305380
356239
4395099
439958
2464818
+529677
.574537
+619396
«bus256
709315
$753974
+ 798834
843693
886553
+933412
»976272

1.0€0000

0.0LC000
0036447
« 088607
«142767
0196927

«251087
305247

T 143522

0125554

+116898
«11348%
»10b456
«105112
+4i0C171
«093020
+ 084181
073211
55782
«0375006
«020193
«003097
=«006771
« 004024
2046619
+ 077060
«083580
+129129
119329
#113689
«110713

«198791
el9y737
«181358
0162652
«144679

¢129202
123013
0112279
sl11744
«1C6548
«098348
«086716
07654
« 060461
« 041962
2019508
«U0G299
=+ 004565
~¢009592
« 66030
0124889
0121740
0115028
110013

«1 58089
«l97722
«166268
172107
«153805

0141911
128733

-¢013864
-.011489

-¢009455
-.007209
-.003531
=+003773
-e004157
-.00512%
=.006029
-e 006567
=-+008256
=«010755
=~:014141
=+01795¢
~.021519
-+023771
-+ 026479
-s029214
~e032243
=«035123
=+036169
-+ G3784C
-+038300

«04056C
0012173
~.005873
-+01139¢C
=+s011984

-+011118
~0U9846
=-+007099
=« 004603
=.005141
e 005680
=s007471
-.009921
=.0124918
=+s015686

=.018455"

-.021829
=e 0254006
-.029593
=+(32933
~«035630
-e037503
=.038496
-.03880¢C

+ 025200
006116

. =.010878

-e016002
=.015746

=-:009515
-. 007887

7 4045629
0041635

0041273

043324
+ 045909
0044860
«042871
«038644
033344
«027402
2517400
+(06166
=+006352
-.019621
-.029828
-»025542
"021512_
«031337
«025942
062763
«046491
+032%00
2027354

«123095
«096401
+070£00
+0570c80
2050968

0046311
045855
«C460438
«047674
+ 045435
040914
0364329
«025578
015422
«003417
-+0107538
~4024167
-+031648
=+039702
019l32
060286
«C46970
034034
24172

0105245
# 092148
071269
«061099
«054288

W056031
052442

-.097893

-.063919

-.075625

-.070265%
-.0062547
- 060251
-. 057300
-.054376
-.050830
-4045809
~.036382
-.031340
~.026545
-0022718
-.021057
-.025566
-.038431
-.046323
~.057638
-.0066426
-.072839
~.0080789
~.083365

~«075695
~e103336
~e110758
=e104772
~e093711

-« 082891
-eL77159
-.066231
=«064070
-4 061113
-e057433
~+054387

-.050076 .

-:045039
~e038545
=«030¢0b
=2 024466
-+ 027083
-,030110
=+046898
-e 004595
= 074770
-2081795
-, 085842

-e082845

-¢105573
-4114999
-.111009
-.099517

-¢ 085880
=~ 070291

+001296
«003879
+000880
«001937
2000448
+000653
4000794
000687
+001060
$0C1732
4001641
«001723
+0C0896
000942

~-e002067

-.002033
_=.002135
-+002637
=+002629
=e0U47T:
-+ 01621
-4002197

=a002360

~¢010542
-.006616
«000695
002037
4003298

+G01103
«0G1898
001135
000617
+06G0802
« 000964
+000714

+001231 |

001204
+ 062019
«001394
=+0C0636
=+000734
=-+000727
=e0L 4750
=e004731

-+0L1706

~e(0G1883
~e002160

-+011252
=+006716
=4 G00009
«001552
+0G31986

"7.0C2315
+000872

CP GRADIENT. LINIT =

CP GRADIENT LIMIT =

CP GRADIENT LINIT =

#0025¢

»0U25¢C

«QU23¢



oLl

+475000
¢ 475000
+475000
4475009

+475000

«475000
« 475000

«475000

« 475000
< 475000
« 475000
« 475000

+550000
+550000
« 550000
+ 550000

« 550000

550000
«550000

 +550000

550000

+550000
+550000
« 550000
« 550000
+550000
+ 550000
+550000

« 625000
« 625000
45625000
+ 625000
+625100
«625000
+625000
+ 625000
625000
625000
«625000
« 625000
+625000
" +700000
+ 700000
« 700000
« 700000
+700000
+700000
. 700000
+700000
700000

« 700000

475000

L645686
« 665219
684752

o 704285

723819

__e743352

«762865
.782418
+801952
0821465
.841018
360551
.876721

«597350
0626153
1045686
565219

684752

« 724285
723819

e 743352

7628865
782418
«801952
821485
« 841018
+8603551
«880285
«894238

679049
« 704285
«723819
« 743352

+ 762865
. 782416
4301952

+821405

+841018
«860551
«860085
» 899618
«911756

T e760541

+732418
801952
+821485
0641018

L #860551

«880U85
+899618
919151
0929273

459407

« 413567
4067727
«521887
e 576047
26306207

 b664367

+738527
«792687
646847
961007
955167
1.000€00

04060000
«296389
0162228

_s226067

«293905

+359744
0425533
2491422
+557260
623099
566938
« 154777
«820616
+8806454
0952293
1.000000

€+ 000000
.108449
4192348
$276327

«360267
444206
«528145
612084
2696023
e 779962
«863901
2947840
1.000000

0.000000
0129655
0245420
2361185
« 476950
+592715
« 708480
« 824245
«940010

1,000000

TTe123546

e116352
.107126
2095641
2081627
«063102
« 047593
071663
« 038153
«039073
045352
20520647
«06268%

176762
«139315
0178650

163436

«147518

0136390
126105
«117673
106542
009172
«115693
«061185
«054029
Q0483860
2045291
0049397

172618
0195115
«1lu4300
168901

«153665
«140201
0d27978
«115323
«137940
«111349
«096604
+ 091762
291609

«169120
+ 210460
« 197779
181432
165691
«147346
«131016
«148218
0146140
¢ 146750

-+008170

=4010072

-+012019
-.015265%
-.019197
-.023068
~. 026990
~.031009
-.034501
-.038544
=-4040870
-4042350

«019450
=e011231
-e016987

=+014207

~+.010718

-4009928
=e0L1478
=+014680
-e017393
-e021779
~+026381
=¢031387
=e036555

<+040741

=«04285¢
=¢043900

«015925
=~e011285

~aQlbnB6
~e014545

~+013560
-+015513
-:019023

-.023794

~.030631
=+037286
=«04317¢
=+046140
~e 047625

2001300
~«013213
=+015936
~¢018100
-+018508
~.026061
=a034746
~e 044497

-.051081

~e054300

'=.007397

<051246
«047580
#041159
+033548
023350
(0010474
2002770
034573
005495
~0004491
-.612695
-.022387
-.027177

096181
+ 075439
+066602
1002252

+059254

«055364
«049251
. #042031
«032750
+020761
0053604
«025673
+001382
_'t°°9§7ﬁ
=+ 024196
~e G298 67

«G93296
«G80310
«072373
«066220

1060600 _
+0526424
042931

« 031811
056511
032387
015018
2005865
+001147

«080060
+087208
+079453
+070164
+062329
4045662
028908
042896
J032012
027691

=e072300
- 068772

-e 065967

-+062093
-.058278
~+052689
~e 044823
-+037090

=e032658

-~ 043564
-+058047

-4075034

-+089862

-.080581

“e113876

=¢112048

«,10120

~+088264

-.081026
~.076854

-:075642 _

~+071793
=+ 0668411

-e062089

-+055512
~e 052648

. =+056535

~e 069487
-e079264

-.078521
~e114805

-e111926

~»1026862

-4 093065
-.087778
-+ 085047

-,083517

-¢081429
=« 078962

~+061586

~e085898
-¢090462

" =+089060

-.123252
-.118326
-+111288
-.103362
~¢101684
-+1062109
-.105322
4114129

T =4119060

»000502
+00093%
.000686
« 000945

" .001913
«001045

=«003141
=+ 004010
.. =1004090_
=e 004651

=:000704
» 002053
_..+003167

«003177

001459
000211
4000369
+ 000731
+000917
001051
« 001659
=+001536
-.001581
=+003016
=+003610

-.016798

-.001260

4002374
«002570

001662
«000919
2 0C0474

+000203
« 000286
=+ 000672
=e001477
~«002208

-.019392

~+0021271

« 061832

«002156
4001165
000280
<.GL072¢2
-.0C2526

=«0018606

T =.002879

T 4000895

0001669

_.+0C1076__

=«013170 .

‘9000105”

'CP GRADIENT LINIT = 400250
TP GRADIENT LINIT = . +00250

CP GRADIENT LIMIT = « 00250

—g— o -



IL1

750000 e 797166 0.000000 ¢155218 +021400 «09278% ~+ 0062434 - 423857
0 750000 «821485 2169049 2206373 «0y2178 +100575 -+105798 =¢001704
8 L) 9 - - -
+ 750000 +860551 0440612 e175541 ~+016334 «068780 ~e106761 «000497
« 750000 «880085 576394 «157126 -:027170 +049266 -+107860 -: 000431
_..a750000  ,899618 = ,712175. =0 - (XYY ~a0u0652
« 750000 919151 +84795%6 «129573 ~+047613 +015359 -e114214 =+002834%
» 750000 +932684 «983738 0162116 =:054703 «037978 =124138 -.0032706
= 750000 = ,941026 = 1.000000 . .163303 =~ -,055500 = LU37440 = ~,125863 = =,0036%92 =
+800000 «B26147 0,000000 « 127774 «041500 «098737 -e029037 -e02 7647
—1 2131115 185463 2024355 #111711 -+ 073752 ~-.006894
«800000 «860551 «282922 21870640 «004386 093648 -+093998 -,003406
+800000 «880085 0434729 «171052 =+0141098 +0686071 -+102981 -+001931
8 2586536 +152071 ~+030480 043767 =+109203 -.001135
+800000 «919151 « 7383642 «136096 -s041961 «024164 -+111932 -+.000620
» 800000 «9386R4 «890149 131219 -+051689 «012165 ~+119054 -e002773
2800000 952819 1.000000 2038215 -,056700 010658 ~.127558 - 403739 _
+«900000 +878110 0.000000 «074407 +045400 «073664 -+ 000804 =e034481
9 2187917 2165631 2029996 096109 =a069323 - 049346
+900000 «919151 «417509 0144435 «007424 074544 -+.069891 ~-:.005422
«900000 «9386R6 616221 «135577 -.019811 «043549 -+092028 =e003647
9 120490 -20427264 2014465 ~2106045 = ii04921
»900000 2076410 1.000G600 »130533 -¢055900 007116 =s123416 =4005756
2950000 _905092  0.000000  ,063389 066200 = ,05844% = L0150%5  -=.041484
+ 950000 «919151 ¢16915¢9 «1178063 2035482 « 066208 -+331656 = 007426
950000 « 938684 «4D41T9 «126733 «016132 072745 =:U530988 -2 L5768
2950000 2958218 0639199 .120009 = =,010747  ,043857 = =,076213 = -.004679
+950000 977751 «874220 «113889 =+039349 013674 =+100216 =e 008362
+950000 19808205 1.000000 «121149 ~+056800 «000284 -¢120884 -+010597
1.000000 0932073 0.400000 «020245 «034900 «035123 «014877 -.049889 -
1.000000 «958218 384889 o1ub6719 «N16316 «061215 ~e 045504 -e003359
1.000000 2977751 26724652 21096514 -+ 003127 2036773 =9 057746¢ =2 (026013
1.000000 «997284% «960016 »098822 ~e022681 «021900 -s076922 -+007513
1,000000 1.000000 14000000 «102811 -.025400 021256 -+081556 -e008717
MINIMUM OF (C -C = +0094 AT B0.0000 PERCENT SEFMISPAN AND 100.0000 PERCENT CHORD —_—
[ P
UUPPER SURFACE LIMIT
MAXIMUM OF (C - LIMITING C «00187 AT 30.u0 PERCENT SEMISPAN AND 8.64 PERCENT CHORD.
P P
GRADIENT GRADIENT '

DELTAT = 20707 SECer» T o 23,278 SEC.

SUMMARY OF PRESSURE LFVEL AND PRESSURE GRADIENT CONSTRAINT CYCLES

MOST CRITICAL
MOST CRITICAL C GRADIENT
DFLTA C P
— c 4 PLANFORM LOCATION INCREMENT PLANFORM LOCATION
CYCLE M K (POSITIVE IS (IN PERCENT) (NEGATIVE IS {IN PERCENT)
NUMB ER 0 E SATISFACTORY) SPANNISE CHORDWISE SATISFACTORY}) SPANNISE CHORDWISE
1 «01000 +46140 0009442 20,0000 2001873 30,0000 8.6380

100.0000




Ll

[ T P T T
SOLUTION FOR DESIGN C = +104, 000
e e—— L

WITH 1 CONSTRAINTS ON PRESSURE GRADIENT
WITH C CONSTRAINED TO + 010000
M

o
AL LR R R RS LIt 2 2t

S SOANWISE CHOROWISE

1 GRADIENT AND O LEVEL)

(PERCENT) (PERCENT)

L _GRADIENT CONSTRAINT AT 30,0000 8.6380
AT Y = 4,969 AND X = 130.850y Z IS CONSTRAINED TO _ =4.070
AT Y = 4.960 AND X = 189.000s Z IS CONSTRAINED TO <10.160
AT Y = 4,969 AND X = 243.390, 2 IS CONSTRAINED TO =14.110
AT Y o 6,625 AND X = 189.000, Z IS CONSTLAINED TO  -8.320
A CeL
T 1
¢
" K
o G To1 z 3 ry 5 6 7 3 0
11 12 13 14 15 16 17
010000 .460216 338353  =.456879  +251800  =.134100  .206683  .123566  —.042776  =+172716 —+040738  =.024239
: .008370  .018252  .005585 =-.000389  +022227 =+005353  =.008901 ‘ :
LAGRANGE WULTIPLIERS =,093630  .046614 =.000128 000794  ,000233  ~-.000231.  +000058 . +000040 . . =»000005 _ =.016791
CONFIGURATION FORCE AND MOMENT BREAKDOWN
¢
¢ 3 0
L n 0
WING  .00009  .003698  .003017
FUSELAGE  .00000  .000001  .003958
WING INDUCED ON FUSELAGE _ .00931 _ .000806 003025
WING INDUCED ON NACELLES 0.00000  «000177 04000000
L TOTALS 10000 <C04682  +010000
960-500 17 LOAD CHECK CASE 22 SPAN STA., WITH FUSELAGE AND Z TERMS
kR gk kg
L SOLUTION PRESSURE DISTRIBUTION
kb hkr b ke kkphE kR kR ek kkERE
N LOWER . UPPER UPPER.
Y. . - X X=PRIME LIFTING THICKNESS SURFACE SURFACE SURFACE
- - - . pp————" ] C (L FRN OC- £ DX = o
872 L CHORD P 1 4 p N - i
+375000 081556 0,000000 =.092173 035300 . =.026767 065367 =.016963
075000 .098755 1022113 -.213946 +024509 -.003141 .010805 -.013186
~075000 118284 1047126 .050334 1012303 ,011503 __ -,038832 .  -.010932.



« 750000 919151 . 867956 #133726 =.047613 .- 2017436 =e116290 -.001870 -

+ 750000 <9386R4 +983738 21558642 -.054703 +034861 ~4121001 -.001446
+ 750000 2341024 1.000000 2155074 ~<055500 033325 -:121749 -2 001574
+800000 2824147 0,000000 -.ul3436 +041500 1028132 1041568 ~.063228
+800000 «841C18 131115 1148856 41026355 1093407 ~4055448 -.012943
, 800000 +860551 0262927 4180579 <004386 ,050114 =. 000464 ~.005422
+800000 880085 2434720 175466 -.014198 4070278 ~.105188 -.002713
+800000 2899618 +586536 4160786 =+030480 1047675 ~+113111 -.001237
« 800000 .919151 738342 1142513 < u41961 027373 -e115141 =.000222
+800000 «938684 «R90149 131746 -.u51689 012429 -4119317 -.G01729
+ 800000 +952819 1,000000 __ __.12989% ~.056700 4006497 -.123397 -.001589
+900000 «878110 0.000000 -.076724 «045400 -.000962 73762 -4081259
2900000 4899618 «218797 123800 2029996 085293 -,038507 -.009156
900006 919151 477509 142264 007424 073448 -.068796 =.006536
+900000 +938684 $616221 137765 -.019811 044643 -,093122 -+ 003842
+900000 1958218 28164933 4121259 -.042724 101482% -2106425 ~.003658
+900000 .976410 1,000000 ,121135 -.055500 £002417 - 118717 <.003393
2950000 1905092 0000000 -.110712 1046200 -.018606 1092106 -,096914
. 950000 T .919151 + 169159 061089 035482 067821 -, 013269 ~.014562
+950000 4938664 4404179 .120127 016132 1069462 -+050685 ~. 067386
+950000 4958218 +639199 119832 ~eu10747 1043738 ~2076094 ~.004879
«950000 977781 874220 110815 =.039349 012136 =.098678 <.007327
2950000 4988205 1.000000 +111367 -.056800 - 0u4602 -.115498 -.008170
1.060000 1932073 0.000000 <. 143336 «N3490A =.046668 1096668 ~.118133
1.000000 4958218 +384889 2093031 16316 «054371 -.038660 ~.005931
1.000000 «977752 1672452 £093851 -.u03127 1037442 -+0564u9 ~.002977
1.000000 +G97286 +960016 «U91394 =.022681 .018186 -.073208 <.005630
1,000000 1.000000 1,000000 092779 -.025400 +016239 -, 076539 ~.005976
MININUM OF (C -c ) - <0136 AT BU.u0OOM PERCENT SEMISPAN AND 1G0.00UG PERCENT CHORD
P »
UPPER SURFACE LINIT
MAXINUM OF (C - LIMITING C ) = .00108 AT 7,50 PERCENT SEMISPAN AND 19,72 PERCENT CHORD,
P P
GRADIENT GRADTENT

DELTAT = 2688 SECesr T = 254966 SEC.

€LT

SUMMARY (IF PRESSURE LEVEL AND PRESSURE GRADIENT CONSTRAINT CYCLES
MOST CRITICAL

MOST CRITICAL C GRADIENT
VELTA C P
_ ¢ o I3 PLANFORM LOCATINN INCREMENT PLANFORM LUCATION
CYCLE 1 K (POSITIVE " TS (TN PERCENT) (NEGATIVE IS (IN PERCENT)
NUMBER ) E SATISFACTORY)  SPANWISE CHORDWISE SATISFACTORY)  SPANWISE CHORDWISE
1 01000 46140 .005442 A0.,0000  17G,0000 +001873 EFIIY) 8.6380
2 201000 46822 2013603 80,0000 10040000 2004080 7.5000 19,7202




bL1

ERREFABRE RS RE RS RRR SRR RERBS AR PR &

SOLUTION FOR DESIGN C

= «100000

WITH C
M

L
WITH 2 CONSTRAINTS ON PRESSURE GRADIENT
CONSTRATNED TO

«01000¢

n
kkkhRdErndRe kb nk bt kRt ki b kb ohkR

PLANFORM LOCATION OF SOLUTION PRESSURE CONSTRAINTS (

2 GRADIENT AND 0 LEVEL)

e e —— e ——— et e — _SPANMISE CHORDWISE
(PERCENT) (PERCENT)
e _GRADIENT CONST A 0 68,6380
GRADIENT CANSTRAINT AT 7.5000 19,7202
AT Y = 44969 AND X = 130,850, 2 IS CUNSTRAINED TO =4.070
AT Y = 44969 AND X = 159,000, Z IS CONSTRAINED TO =-1C.160
VAT Y = 4,969 AND X e 243,390 7 IS CONSTRAINED TO =14,.110
AT Y = 646525 AND X = 1R9,0u00, I IS CONSTRAINED TO  -8,320
T A el - _"' N
I 1
C__ .
N, K
1] E I=3 2 3 & 5 L} 7 8 9 10
- - 11 12 13 16 15 16 17 I
«010G3Q- .A7é958‘ ‘§8f375 - 425316 +189910 }:.160681 « 190797 +115615 -+Q030996 ~.038986 ~+269180 ° =4112950
L «004064 0168252 +09558% ~+0006354  ,003075 -,005353 =2000626 <
LAGRANGE MULTIPLIERS =.095586 +03449] +055216  -.000240 «000852 «00v234  ~,000215 .000054 «000049 =4000066
«2039364 : —_
CONFIGURATION FORCE AND MOMENT BREAKDOWN
- ¢
[ c N
L D i}
WING «09063 +003752 +003178
FUSELAGE 200000 2000091 2003959 -
WING INDUCED ON FUSELAGE «00937 +000812 002864
WING INDUCED ON NACELLES 0.,00000 +000165 0.000000
TATALS  ..1000u +004730 010000 ]
969-500 17 LOAD CHECK CASE 22 SPAN STA. WITH FUSELAGE AND 2 TERMS
kb pkkphbkehkrkkkh kb kb kb k
SOLUTION PRESSURE DISTRIBUTJION: o
s S '!t!tt#‘#ttttttttttttttt#‘ylttt
P LOWER UPPER UPPER
Y. - ] X-PRIME LIFTING THICKNESS SURFACE SURFACE SURFACE
——. - ——————— c c [+ ¢ DC 7 Dx
8/2 .. L CHORD b [ P [] _P S i
«075000 + 091485 0.000000 «010929 «035%5300 «024704 +913836 -.008219 {
075000 + 098755 «022113 1036603 2424590 2022133 ~2014469 =+007295




SL1

« 750000 «919151 «B47956 121752 -e 0476113 «011449 ~+110303 ~«002189
» 750000 «938684 +983738 +152031 -e054703 +03293% =-+119096 -, 003421
? 9641026 1.000000 = ,1%3476 - - < —
«800000 0824147 0.000009 167710 1041500 «1uBTU5 =-4y39005 ~.D45853
+ 800000 2944018 L13111% @ L17179 - _ =+006810
«800000 860551 4282922 2165059 1004386 2082354 -.082705 ~.003004
+800000 .880085 434729 0149961 -+ 01419¢ 057525 ~a092435 ~.002175
— 2800000 _ _  .899618 2586536 __ ,134%Q2 —.030480 034533 =, 099969 -.001532 -
» 800000 »91915%1 « 738342 2120911 -.041961 +016571 ~+106339 ~.001101
»800000 +93B686 +890149 #116033 -+051689 sw04572 -.111461 ~.002521
—— 2800000 ,952819 = 1,0000040 _ _ 4223040 =a056790 2063070 -4119970 ~.0042%4&
+900000 «8781310 0,600000 «096638 «045600 «084719 ~-¢011919 ~4018834 i
+ 900000 2899618 «218797 2126936 2029996 086861 _ =+0%0075 ~2003728 _—
»900000 »919151 417509 »119639 2007424 « 062146 -4 057493 ~a004904
« 900000 «938684 616221 2109115 ~.019811 030318 ~.078797 -l 04499
. «099039 062726 = - 5%
*900000 +976410 1.000000 +108057 ~.055900 ~.004122 -+112178 ~e006472
2950000 = L.905092  0.0N0000 __ ,L,0713318  L064200 .u72409 ____ .001091 -~ 022754
+950000 +919151 +169159 «105961 2035482 «080256 ~4 025705 ~s 004845
2950000 938684 0404179 «104100 « 016132 061429 -e242071 ~-,w05173
29530000 ., ,958218 4639499  .095894 -.010747 235726 =2064060 =200%029 .
+950000 977751 874220 091902 ~+039349 «002680 -.u89222 ~+008uD5
+950000 +968205 1,000v00 «100134 -,0%6800 ~+010233 ~+110367 ~.011597
1,000000 932073 0.000000 T.069148 ".034900 059574 ~.009574 —.027420 T
1.,000000 «958218 +384889 «107535 +016316 061623 -2 045942 -+ 002865
9 7 99795 =a\ 40414 ~ =,0693B1 _  ~,003305
1,000000 +9972R04 +960016 »104305 -.022681 24641 =.079664 -s 007561
1,000000 1,0060000 1.000000 408688 -.025400 024194 =2084494 -e 009446
MINIMUM OF (C R +0161 AT 75,0000 PERCENT SEMISPAN AND 100,0000 PERCENT CHORD -
P P
UPPER_SURFACE LINIT
MAXINUM OF (C - LINITING C ) = 00067 AT 55,00 PERCENT SEMISPAN AND 22.81 PERCENT CHORD.
P P
GRADIENT GRADIENT

DELTAT =

24698 SECe» T =

2B,60% SEC,

SUMMARY OF PRESSURE LEVEL AND PRESSURE GRADIFNT CONSTRAINT CYCLES
MOST CRITICAL

MOST CRITICAL C GRADIENT 3
DELTA C [4

[ L PLANFORM LOCATION INCREMENT  PLANFORM LOCATION

CYCLE M K (POSITIVE IS (IN PERCENT) (NEGATIVE IS (IN PERCENT)
NUNBER 0 13 SATISFACTORY) SPANWISE CHOROWISE SATISFACTORY) SPANWISE CHORDWISE
1 «01000 46140 009442 80,0000 10C.0L00 +001873 30.000v 846380
2 «01000 96822 «013603 80,0000 100.0000 +001080 7+50u0 49,7202

3 «01000 2 il

247296 2016050 _ 15,0000 100.0v0C L LOy672 @ 35,0000 228067
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SOLUTION FOR DESIGN € = «100000
L
WITH 3 CONSTRAINTS ON PRESSURE GRADIENT
WITH C CONSTRAINED TO «010000
M .
0
SRREREREREER P RER R R R RE R SRR RER Rk R
PLANFORM LOCATION OF SOLUTION PRESSURE CONSTRAINTS ( 3 GRADIENT AND O LEVEL)
. SPANWISE CHORDWISE o
{PERCENT) (PERCENT) "~
GRADIENT CONSTRAINT AT 30,0000 8,6380
GRADIENT CONSTRAINT AT 7.5000 16,7202 -
GRADIENT CONSTRAINT AT 55.00006 22.8067
AT ¥ = £,969 AND X = 130,850s 7 I5 CONSTRAINED TO ~-4.,070
AT ¥ = 44969 AND X = 189,000e Z IS CONSTRA 10 =-10.160
AT ¥ = 44969 AND ¥ = 243,390, Z IS CONSTRAINED TO -14,110 -
AT ¥ = 6,625 AND X = 189,0%ys Z IS CONSTRAINED TO  -8,320
A C-L
i D
¢ . , s .
N X ‘ - : 2 -t - -
£ 0., VY SRS S I SO 4 3 4 5 6 - ? LR AR | it 10
11 12 13 14 15 16 17
010000 ’-666800 ~el45401 054701 221318% ~+073990 ~4155339 ~+041060 2128217 -.02775? i -.028291
P «016580 «018252 +005585 -+ 004342 +000490  =,005353 «000810 s o : FER )
LAGRANéE MULTIPLIERS ;-106929 =o147483 281509 «395908 4000694 001247 2000233 -,000172 ---000675 ;000619
) -«000317 =-e141623 ®
CUN#IGURATIDN FORCF_AND MOMENT BRFAKDOWN
' ¢
c c )
L D a]
WING «09051 «003912 2003217
. FUSELAGE +«00000 »000001 +00399%8
NING INDUCED ON FUSELAGE +00949 «QubB24 «002825
WING INDUCED ON NACELLES 0.,00000 «000212 0.000000
TATALS «1000u «004948 +010000
. |
969-50U 17 LOAD CHECK CASE 22 SPAN 5TAs WITH FUSELAGE_&ND Z TERMS,
T L L L LI I I 11T
SOLUTION PRESSURE DISTRIBUTION
L i R I sy il iidiiild
) . LOWER UPPER . UPPER v
Y X X=~PRIME LIFTING THICKNESS ‘SURFACE " SURFACE ‘SURFACE ’ .
— - ——————— c e ' e R C 0C / DX
B2 L CHORD P P 3 3 [
4075000 081486 0.000000 «074924 «035300 «056762 -+018162 =4 004951
+07%000 +098755 «022113 2078737 «024509 «043200 -s03%537 - 006579
ATEAAA t1099a ALT)I DA ARYIIRE EIEILL] MN26928 -.N5%2%7 =e004467



LLY

« 750000 ~ " .938684 «983738 +123590 “sUBH IV WaBILs Cwy104878 — =i Q02—
« 750000 4941024 1,000000 +123579 -.055500 017578 -.106002 -.001899
+800000 oB24147 04000000 +109456 +041500 +089578 -,019878 ~.0136494
+800000 +841018 «131115 2133076 026385 ¢ ,085518 - 047559 «+805596
« 800000 «860551 $282922 « 136494 . 004386 067067 - 067417 =, 004057
«800000 .880085 «434729 J127827 -.014198 2046459 -,081368 -.003070
+800000 +899618 4586536 2118248 -.030480 1026406 -.091842 ~y(02015
800000 .919151 +738342 .105846 - 041961 <009039 -+ 096807  =.000837 -
« 800000 «938684 +890149 +108641 -2 451689 +00UB76 ~-.107765 -.003845 "
» 800000 2952819 1.000000 «116095 =~+056700 -.001403 =e115497 =.001236
+900000 +878110 0.000000 .083804 1045400 .078302 -4005502 ~.015143
+900000 2899618 4218797 +112R44 4029996 4079815 -.033029 -.004509
« 900000 2919151 417509 ,111909 «00T424 +058281 =.053628 -, 005549
+900000 +938684 1616221 2104697 -.019811 +028109 ~.076588 -.L04206
+900000 «955218 +814933 2092633 —-.042724 «000417 -+092016 -2005752
900000 2976410 1.000000 ,101239 -+055900 -.007531 -.108769 ~.002287
« 950000 4905092 04000000 4068169 4066200 70635 1002665 ~.017960 -
<950000 .919151 «169159 ,097539 .035482 076045 =.021493 ~-.005212
+950000 2938684 «404179 +100089 +016132 «059424 -2 060666 ~.005646
+950000 «958218 +639199 .093180 -.010747 «030442 4062768 =+004781
“¢950000 0977751 876220 .088008 =.039349 .000733 -.087275 -.008685
+950000 +988205 14000000 0090474 -.056800 -+01%5063 ~4105537 -.006582
1.000000 .932073 6.000000 .056750 «034900 ,053375 =.003375 -.021192
1,000000 «958218 +3846889 .088811 2016316 052261 ~. 036550 ~.003088
1,000000 977751 W6T2452 +079809 -.003127 +030421 -.049388 -+002530 )
1,000000 2997284 960016 .078340 =.022681 L011650 ~.066681 ~.004785
1.000000 1.000000 1.,000000 077821 ~.025400 4008761 ~.069061 -.003234
WINIMUN OF (C -C - <0215 AT ©80.0000 PERCENT SEMISPAN AND 100,0000 PERCENT GCHORD T
P P
UPPER SURFACE LIMIT
MAXTIMUM DF (C - LINITING C ) = +00073 AT 15,00 PERCENT SEMISPAN AND 10.40 PERCENT CHORD.
p p —_
GRADIENT GRADIENT
DELTAT = 24727 SECo» T = 31.391 SEC.
- SUMMARY OF PRESSURE LEVEL AND PRESSURE GRADIENT CONSTRAINT CYCLES S
T B - MOST CRITICAL -
MOST CRITICAL C GRADIENT
o B _DELTA € L e P -
¢ p PLANEORM LOCATION INCREMENT “PLANFORN LGCATION
CYCLE K K (POSITIVE IS C(IN PERCENT) ANEGATIVE IS (IN PERCENT)
o NUMBER  _ 0 3 SATISFACTORY)  SPANWISE CHORDWISE _ SATISFACTORY)  SPANWISE CHORDWISE
L .01006  .46140 009442 80.0000  100,00G0 «001673 30.0000 846380
R L _2 _ eDL00D _ 46822 «013603 _ 80,0000 _100.,0000 . _ _ +001080 _ ___ _ 7.5000  _ 19.7202__ ___ __ 4 _ .
3 T .01000 47296 1016050 75.0000 ~100.0000 + 000672 55,0000 22,8067
& ,01000 449480 «021503 80.0000  100.0000 «000735 15.0000 10.4016
T PRESSURE GRADIENT CONSTRAINT REMUVED AT seeevevoncoscearssasrassscenasoscssvosncosssvoses 30,0000 ~ 3.6380
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T T T T T YT T TY T T
SOLUTION FOR DESIGN C =

L

+100000

WITH

WITH €

2 CONSTRAINTS ON PRESSURE GRADIENT

]
a

CONSTRAINED TU

«010000

REREEPREREREREERERRAVRARRRARERED AR RS

- T PULANFORM LDCATINN OF SOLUTION PRESSURE GONSTRALNTS { 2 GRADIENY AND O LEVEL)
e o __SPANWISE CHORDWISE
(PERCENT) (PERCENT)
. GRADIENT CONSTRAINT aT 7.5000 19,7202
GRADIENT CONSTRAINT AT 55,0000 228067
U T AT ¥ = 4e9589 AND X = 130,850s Z IS CONSTRAINED TD =4,070 :
AT Y = 4,969 AND X = 189,000, 7 IS CONSTRAINED TO =10.160
o AT Y = 6,969 AND X = 243,390, 7 1S CONSTRAINED YO ~-14.110
AT Y = 6,625 AND X = 189,040, Z IS CONSTRAINED TO ~6.320
e eI - . e
T 1
_ ¢ 3 ) ‘ iy -, -
] K . - ]
0 E 11 2 3 4 B m [ 7 9 10
_______ _ 11 12 13 14 15 16 17
Al
« 010000 +4R3143 0265119  =,302363 2207329  =4116617 + 085936 «051099 - L029776  =.116159 =,001211 - =.057452
e . 4006814 «Q18252  J405545  -.001094  =.000964 -.005353 Wu0u379 i
LAGRANGE MULTIPLIERS =.099604 $121338 «135208  =.000398 . 001024 «000221 -.000228 000027 2000058  ~,000148
e ~e096228 e _—
CONFIGURATION FORCE AND MOMENT BREAKDOWN
T T [
c r L]
. ~ _ Lo n 0
WING 409047 +003809 +003257
e o FUSELAGE  ,00N00 000001 2003958 —
WING INDUCED ON FUSELAGE  +00953 .000827 ,00278%
WING INDUCFD ON NACELLES 0.,00€00 «U00L95  0.0000v0
TTTTTtTmTTTT ot TOTALS  .10000 (04631 .010€00 i
969-500 17 LOAD CHECK CASE 22 SPaN STA, WITH FUSELAGE AND I TERMS
e et sttt gl e e ok b o e d
T T SGLUTION PRESSURE DISTRIBUTION
E I Y T T Y Ty T Y o S T.vreuuT Y42 R
——— . . - LOWER UPPER _UPPER. IR e
Y X X=PRIME LIFTING THICKNESS SURFACE SURFACE SURFACE ’
- - ————eee c ¢ c c DC / DX .
o Br2 L CHARD p P P P P
2075000 «081486 0.000000 ~.010196 2035300 2016202 2024398 ~«010886
«075000 «09875% 022113 2028937 « 024509 2016301 -,010637 ~2008485




6L1

«800000 «952819 1.000000 »116870 =-.056700 .°  =,u00015 -+116885 '=» 001541 -

y N
2900000 1878110 0,000000 -.023012 1045400 +024894 +067906 - 055482
.900000 .899618 218797 «109793 +029996 .078289 -.031503 =.007375
«900000 »919151 417509 0120382 2007424 .062518 ~.057865 ~.006056
« 900000 2938684 $616221 +114578 -.019611 0033049 =+0681529 =.004189
« 900000 .958218 2814933 .101682 -, 042724 +005061 =a006641 . 004050
«900000 «976410 1.000000 .103289 ~+055900 «.006505% ~109795 -»003141
+950000 +905092 0.000000 -.049868 . 046200 2011816 061684 -.066083
+950000 0919151 «169159 20768474 2035482 +066363 -.011811 ~.010807
_ 2950000 1938684 4404179 1102306 «016132 £060577 4041819 ~006656
< 950000 +953218 +639199 2099634 -.010747 .033639 -.065993 =.005022
« 950000 «OTT75L 874220 2092731 -4039349 +003094 -.089636 °  =,007540
41950000 1988205 1.000000 .093826 -+056800 ~4013387 ~4107213 =~e607880
1.000000 +932073 0,000000 —eub66477 «034900 ~-.0u8238 «058238 -.080495
1.000000 195821R +384880 4090808 «016316 1053259 ~+037548 ~+004952
1,000000 977751 V672452 .090328 ~.003127 .035681 ~a05464T ~.003176 !
1;000000 997284 .940016 .088812 -,022681 «016895 ~.071917  =.00520% :
1.000000 1,000000 1.000000 2089507 -4025400 «014604 ~yw74904 =2 005141
MINIMUM OF (C -C ) = 20201 AT 80,0000 PFRCENT SEMISPAN AND 100,0000 PERCENT CHORD
p p .
- UPPER SURFACE LINIT
MAXIMUM OF (C_ = LIMITING C ) = «N00U0 AT 15,00 PERCENT SEMISPAN AND 13,20 PERCENT CHORD.
P P
GRADIENT GRADIENT

DELTAT = 20722 SECe» T = 3443113 SEC. _

SUMMARY OF PRESSURE LEVEL AND PRESSURE GRADIENT CONSTRAINT CYCLES

MOST CRITICAL

MOST CRITICAL C GRADIENT
. ___DELTA C. _ P

c 4 PLANFORM LOCATION INCREMENT PLANFORM LOCATIGN

CYCLE M K (POSTITIVE 1S (IN PERCENT) (NEGATIVE IS (IN PERCENT)
NUMBER [<] E SATISFACTORY) SPANWISE CHORDWISF SATISFACTURY) SPANWISE CAHORDWISE
1 »C1000 «46140 «013603 20,0000 ivl.00uN «001080 Te5600 19.7202
o 2 . 7540000 100, 0000 55.0000 22.8007
3 «01000 &R314 +020115 80.0000 1v0,0000 +000u01 1%,0000 13,2033




081

AR EE RNk R R RN R RS Rk
SOLUTIDN FOR DESIGN C =

«100000

WITH C

CUNSTRAINED TO

L)

L
WITH 3 CONSTRAINTS NN PRESSURE GRADIENT

«010000

0

LRSI RS RE R L2 R 22 R A 2211 L)

" PLANFORM LOCATION OF SOLUTION PRESSURE CONSTRAINTS (

3 GRADIENT AND O LEVEL)

. B _SPANWISE _CHORDWISE
(PERCENT) (PERCENT)
e __._ GRADIFNT CONSTRAINT AT 7.5G00 19,7202 -
GRADIFNT CONSTRAINT AT 55,0000 22,8067
GRADIENT CINSTRAINT AT 15.0000 13,2033
AT Y = 4,969 AND X = 130,650+ 7 IS CONBTRAINED TO  =4,070
________ __ AT Y = 64,969 AND X e _189.000s 2 IS GONSTRATNED TO_ =i0.160 —
AT Y = 4,969 AND X » 243,390, Z IS CONSTRAINED TO <-Ll4,117
AT ¥ = 64625 AND X = 189,000, 7 IS CONSTRAINED TO  =R.320
A C-L
S 11 _ —_
c , .
N X : . Tl . i
. _5 __ ___ E I =1 2 3 L] RS X RN - S o 4 8 ‘9 10 ..
11 12 13 14 15 16 17
29010000 = 4485022 2500824 -,456754 _  ,1974l2 - = = - - I
) +004940 «018252 2005585  -,001068 ~,001501 =-.,005353 +000185
. LAGRANGE MULTIPLIERS _ -+Q97487  _,071945_.__ .089635 _ .122569  =,000625  .QU0942  ,000213  =.0u0117  =.000083 - 400098
~.000079 =-.085738
e ____ _._CONFIGURATION FORCE AND MOMENT BREAKDOWN o
c
_____ - N » L} —
L D o
WING _ ,09039 _  ,003826 003202
FUSELAGE 00000 .000001 +002958
WING INDUCED UN FUSELAGE  ,00961 +000833 2002750
___WING INDUCED ON NAGELLES 0,00000 £000193  0,000000 -
TOTALS 10000 +00485) +01000u
969-500 17 LOAD CMECK CASE 22 SPAN STA. WITH FUSELAGE AND Z TERMS
T A T -
SOLUTION PRESSURE DISTRIBUTION ,
e e Fadckk ko kR Rk ok kR kR Kk . o "'__ -
: E § . "LOWER TUUPPER UPPER i TR
Y X X=PRIME LIFTING THICKNESS SURFACE “SURFACE SURFACE
L - ———emae [o c [ A 0c 7 px bl -
B/2 L CHORD P P P P P
4075000 081486 0.00000y - 044770 _e935300 ~.003085 <041685 ~+013245

arn s~
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® B 5k 3 &k ¥ ¥ k% k % %k k & 5 k k &k & & ¥k kK F EF K EXE RS KT EF SR kS E RS FEE R

SUMMARY OF PhESSURE LEVEL AND PRESSURE GRADIENT CONSTRAINT CYCLES

L

ROST CRITICAL

o MOST (11T1CAL C_GRADIENT
MOST CRITICAL C GRADIENT
DELTA € p
o ¢ P PLANFORM {OCATION INCREMENT PLANFORMN LGCATION
CYCLE ] K (POSITIVE 1§ (IN PERCENT) (NEGATIVE 1S {IN PERCENT)
NUMBER 0 F SATISFACTARY)  SPANWISE CHORDWISE SATISFACTORY)  SPANWISE CHORDWISE
1 .01000 46140 .013603 80,0000  100,06000 +001080 7.5000 19.7202
2 75,0000  100.00UQ 55,0000 22,8067
3 .01000 .48314 +020115 80.000G  100,0000 2000001 15,0000 13,2033
% ,01000 ,48502 018510 7.5000  100.U000 =. 000116 35.0000 4844565

LARGEST VALUES OF WING UPPeR SURFACE

LONGITUDINAL PRESSURE GRADIFNT
DUE TO BODY BUOYANCY AND UPWASH LOADINGS,
_ AND_TO WING THICKNESS PRESSURES

PLANFORM LOCATION

LARGEST {IN PERCENT) o
GRADIENTS  SPANKISE CHORDWISE
. 1 $003106 12,00 10,40
2 .003106 15.20 13.20
3 .003079 10,00 11.66
4 +003079 1000 14425 L
5 003039 30,00 11,97
6 +093032 17.50 12.61
1 002961 12450 11.05
8 < 002941 12.50 13.75
9 002765 25,00 10,50
_______ 10 _s002765 _ 25,0v_  13.84 e o
11 002372 35,00 18446
12 «002366 7450 17422

966500 17 LOAD CHECK CASE 22 SPAN SThs ~WITH FUSELACE AND Z TERAS




¢8I

CAMBER SURFACE

CORRESPONDING TO OPTION L}

969-500 17 LOAD CHECK CASE 22 SPAN STA., WITH FUSELAGE AND 2 TERMS
SPANWISE DISTRIBUTION OF SECTION ORAGs LIFT, AND PITCHING MOMENT
T Y T SECTION SECTION SECTION
- c ¢ €
. B42 __CHORD o L LI
0.,0000000 183.8817000 0.0000000 20605469 ~e0551104
. _..+02%0000  177.9445264_ ___ 0,0000000 0635613 -,0597203
,0500000 172.0073528 0.0000000 20588513 -.0668628
0750000 166.0791792 «90739¢1 0777107 -.0776302
o _<lU0000G_ 160,1330000 __ _ ,0053355 00765027 -40774657 L
- +1250000 154 .1951A59 20044110 20757945 =,(786723
+1500000 148.25R6941 «004Q2669 «0750135 ~.0802416
_ «1750000 _ 142,3260032  _ ,0048712 _ «0753591 -,0840463
«2000000  136.3933123 .0047023 .0762617 -.0892302
$2500000  126.6106675 .0047351 $0784822 -¢1425623 .
... +3000000 _ 113,939474% _ 00053322 _ ___ .084433% -01262182 . . »
+3500000  103.2682613 20055635 .0905118 -.1566280
+4000000 9245970882 «2049410 «0991R32 -e20L95682
o «4750000  76.6960487  ,0050%38 _ _ ,1107R63  -.2881715 _
+5500000 63,0912977 .0038330 e 1254547 —e 4233732
16259332, 2326195497 $9941358 11373651 - 6443739
o «6250000 _ 49,4805467 <0011858 _+1407865  -.644873R L
+7000000 35,881795% -.0028208 V1587721 -1.0585959
« 7500000 30.5922200 -,0008203 +1547333 -1.2372215
. 48000000 27.3627760 -.0009678 41345567 =1,22647928
+9000000 2G+9038880 -.0010630 < 1040856 1.2831989
«9500000 17.6744440 «0012518 «0782925 ~1.1654958
1.0000000  14.4450000 40026522 4ORGBT6Z  =1,5637930 o _
SPANWISE INTEGRATION 8Y TRAPAZUID RULF =  311,572109 FOR KDPT, LGADNU(KUPT): KVAK = 18 0 2
SN S ) & X Ry Y BN _.__FLtV) Y_. FLY)
0.00000 44.26773 2398737 T 42,83842 279745 41.40910 .19618 39.979/8 1.59490 38455047
1.99363  37.12099 2.39236  35,69184 2479108  34.26360 3,18981  32.83537 3.98726  29.99861
4078471 27.42982 5.58217  264,86084 6.37962  22,29185 _T.57%80_ 18,46383 6.77197 _ 15,18862
9.96815  11.913%1 1116433 A,63819 11.96178 7.36478 12.75924 6.58732 L4.3541% 5.03241
15,15159 4425495 15.94904 3,47749
SPANWISE INTEGRATION 8Y TRAPAZOLD RULE = B85R4,760860 FOR KOPT» LOADND(KDPT); KVAR = 18 0 3
Y F(Y) Y FLY) Y FiY) F(Y) Y F(Y)
000000 1959,63231 +39873 1835,13002 « 79745 _1714.71362 1.19618 1598438311 1,59490 1486413839
1.99363 1377.96822 7,39236 1273,90755 2.79106 1173,99455 3,169681 1076.16126 3,98726 899,92852
4,78671 752.39516 5,56217 618,06119 6437962 %96.9¢659 T.57560 34V.91299 8.77197 23(.69410
. 9.96815  141,92926 ___ 11.,16433  74,61840 11.96478__ 54.23998 12475924 43,39282 14.35414  25,32513
15,15159  18.10461 15.,9490¢  "12.0929% !
o _SPANWISE INTEGRATIDN BY TRAPAZOID RULE = 25,932097 FUR_KOPY, LOADNO(KODPT)}s KVAR = 18 (1 4 e
7 ) F(Y) Y () Y F(Y) Y F(Y)
0.00000 2.69798 .39873 2.72287 « 79745 2.85137 1.19618 3.10680 1459490 2494922
1699363 2481349 2439236 2467737 2.79108 2.59207 3,18981 2450342 3.98726 2435437
4,78471 2431599 5,58217 2.25020 6437962 2,21098 7457580 2.064554 8.77197 1290548
9.96815 1.6772% 11.18433 1.37150 11,96178 1.139%8 12.75924 +88637 14435414 «52380
15.15159 +33313 15,94904 «295106 :
SPANWISt INTEGRATION BY TRAPAZOID PULE = 1.099969 FOR KOPT, LOAONO(KGPT), KVAR e 18 [ 5




Y FOY) Y F(Y) Y £(Y) Y F(Y) Y FLY)
- 0.00000 0400000 239873  0,00000 «719745  0.00000 1.19618 . «29546 1.59490 20569
__1.99363. 74 9 7728 9 9
478471 +14626 5,58217 13831 6437962 «14014 7.57580 .09387 8477197 .05822
9.96815 001413 11.16633  -,03301 11.,96178  =.00604 12.75924  =.00637 14,35414  =-,00535
15,15159 200533 15494904 100992 o
SPANWISE INTEGRATION BY TRAPAZOID RULE = -1205,475049 FOR KOPTs LOADNG(KOPT)s KVAR = 18 ¢ 6
—_— Y ELYY Y £4Y) Y FLY) v E(Y) - Y FLY)
0.00000 -107.99616 .39873 -109,59460 479745 ~114,55063 1.19618 -124.08284 1459490 —=115,12475
1499363 -108468349 2439236 =102,60252 2.79108 =98.67226 3,18981 =96.2v450 3.98726 =92,29871
4708471 =94,96596 = 5.5R217T ~94,8u569 -99,8 - =97.66969 .
9.96815 ~-91,52644 11,16433 =T78,99073 11.96178 -67,1u68A 12,75924 -53.14722 14,35614 =32.49718
15.15159 -21.10084 15.9490¢ ~18,91089
X
cp
[ +100020 C = L0D4E62 ———a 2708204 K_= 1485974
L 0 L 3
s ¢
REF M
————. 0926569 -~ = =,057282 c = +009993 ‘
M (" _H -
PROG b 0
CONFIGURATION FORCE AND MOMENT BREAKDOWN
C
3 ¢ "
L 0 0
WING  ,N9041 ,003835 <0u32RE
FUSELAGE  ,00000 +000001 003958
WING INDUCED QN FUSELAGE _ ,00961  ,000833 1002750 .
WING INDUCED ON NACELLES ©.00000 .000193  0.000000
TOTALS ___,10002 2004862 £009993 )
LOWER UPPER ]
Y X X-PRIME z LIFZ!NG THICKNESS  SURFACE SURFACE
— ¢ ¢ ¢
B/2 LENGTH CHORD CHORD 7 ’ ® p P
0.00000  0,00000  0,00000 0.00000 0,u0000 «01740 0.00600  =,00730  =,u2470
0.00000 02062 +02385 U.00000  0.00030 .02300 $00343 _ =,00611 -.02911
0.00000 «04016 204644  0,00000  0,00000 02831 «00669  -,00498 -.03329
0.00000 +05969 206903 0,00000  0.000UD 403476 01040  =.00282 -.03758
0.00000 .07922 109162 0.00000 _ 0.00000 204143 201419  =400047 _ -,04190
0400000 09876 v11421 0,00000  0,00000 03748 201696 00013 -.03735
0,00000 .11829 +13680 0.00000  0,00000 .02728 1913 -.00029  -.02757
0.00000 .13782 +15939 0,00000 _ 0,0u000 .01839 .01897 -400239  =.02u78
0.00000 .15735 18198 0.00000  0.00000 .01133 201554  =,00685 -.01818
0,00000 +17689 +20457  0.00000 0.,00000 +00828 £01235 -.00887 -eU1715
0,00000 019642 222716 0.00000 __ 0,00000 202104 201014  =,00132  -,02236 ’
©.00000 21595 «24975 0.00000 0. 00000 N3850 .00792 00623 -.02756
0.00000 «23549 $27236 0.00000  0.u0000 +04655 .00705 L01513 =.03142

€81
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0,00000 25502 ¢29493 0.00000 0.00000C «05331 00619 02404 -+03527
0.00000 27455 +31752 €+00000 0.,00000 «06599 00512 . 02812 -.03787
0.00000 429409  ,34011  0.00000  0.00000 «07090 100399 + 03080 -+04010
0400000 +31362 26270 0.00600 0400000 07581 .00332 2 N3394 -,04187
0,00000 «33315 +38529 0.00000 0400000 + 08072 «00301 «03744 -+064329
0.00000 _$35269 __ +40788 _ u.00000 _ 0.00C0) . 08247 200319 403945 =e04302
0.00000 37222 43047 0.00000 Ue000 27831 «00432 . 03870 =-.03961
0.00000 439175 « 45306 0.09020 0.00000 207415 «00518 + 03768 -e03047
0400000 441129 447565 _ 0.00090_ _ 0,00000 206999 00427 203490 -,03%09
0.00000 «4308? + 49824 0.00010 ¢.0€000 «N6582 .00337 03212 -+03371
0.0000L0 145035 52083 0.000u0 0.,00002 06767 200218 «C3103 -+e03604
~0,07000 __ +46989  WB4341  0,00030 0JU00u_ 407002  _ .v0R96 203908 -+03994
€.00000 148942 +56600 C+00000 0.00000 «07237 «00047 202987 ~e04250
0.00000 + 50895 +58859 000030 0.00090 07472 $ 00029 « 02996 ~e04476
0400000  .%52849 _ +b61llLR __ 0.00000 __ 0.,00000 _ ,07782 __ ~,00014  ,03074  =-.06708
0.00000 154802 63377 V,00000 0.L0000 08168 -.00081 «03221 -e04047
0.00000 «56755 65636 0.00000 ¢.00000 sNR554 -.00161 403358 -:05196
. 0.,00000 58709 ___ ,67895 0,0009y 0400030 _ +3894C ~400269 203465 -e05475
0.00000 60662 « 70154 0,00000 0.00000 06267 ~.00371 «033543 -e05725
0.C0000 62615 $ 72413 0400020 0.00000 08796 -.00389 .03221 -.05575
0400000 64569 474672  0.00000 _  0.00000 ___ .08324 =.00407 ._«02899 ~s05424
0.,00000 66522 2 TRG31 00007y 0.0uNJ0 «07852 -.00553 G245y -e05402
0.00000 68475 « 79100 0.000%0 0.u00uN «07380 -eD0u720 «01979 -e05401
000000 _ e70429  ,B1449 0400000  0.00000 _ _ +07054 __ =,0u945 401516  -.05538
0.00000 $ 72382 2R3708 0.N00090 0.00000 V6810 -.01203 +01057 -.05753
0,00000 « 74335 85967 0.00000 0.00000 06566 =-.01429 «006306 -.05936
_0.00000_ 76289 88226 0.00000 0.00uN0 +06322 -+01615 +00243 ~+06078
0.00000 278242 290485 0.00000 Je00uN0 +06204 ~.01799 -.00125 -+06329
0.00000 +80195 92744 0.00000 GeuOVOO «06553 =~0198C =-+00426 -+06979
0400000 _ .B2148 «95003 0,00000 G+00000 06901 -+02160 =e00728  =eu7029
0400000 . 84102 97202 0.09000 0.,00000 207249 -.02382 -+01070 ~.08319
0.00000 +8605% 99521 0.00000 0,00000 07597 ~e02603 ~.01l412 «+09009
0400000  .86469  1.,00000 0,00000  0,00000 207671 -402650 - 01484 -409156
«02500 02716 0.,00000 U.00000 00000y «0176C «00300 =-e00420 ~+02180
02500 04016 +01553 0.00000 _ 0.00000 002147 200443 -e00412  =.02559
«02500 «05969 +03887 0,00000 0.00030 «02728 00458 =.00401 -.03128
202500 07922 «06222 0.00000 0.v0000 003267 «00902 ~.00381 -+03048
+02500 209876 «08556  0.00000 _ 0,00000 «03767 «01172 ~+ 00353 -+04121
«02500 .11829 .10890 0.000v0 0.0000u 403741 .01358 ~.006388 -+04129
02500 «13782 «13225 0.07000 0.060000 002859 «01404 =-.00523 -.03382
202500 415735  .15559 _ 0,00000 __ 0.00000 002232 401391 =+0059, -.02823
«02500 17689 17903 000000 0.00000 02614 «0118% -+00447 -,02880
«02500 « 19642 .20228 0.00000 0.000u0 «02687 «00991 ~«002356 ~e02923
_e02500 _ _ 421595 422562 _ 0.00000  0.00000 + 03803 .00898 00579 -e03225
T.02500 123549 «24896 0.00000 0.00000 «04920 «00804 «0139¢4 -403526
«02500 25502 $27231 0,00000 0.00000 +06036 200809 02307 ~.03730
02500 027455  _ +295A5  0.,00000 0L.u0UND «07153 +0uB18 03224 -03928
+02500 429409 «31899 0.00000 ©.00000 .07535 «00733 + 03509 -.04026
«02500 031362 034234 0.00000 0.00000 07750 00625 « 03649 =-+04101
02500  ,33315 236568  0.,00000 0.60000 07985 00512 «03763 ~e04182
«02500 «35269 438902 0.00100 0,00000 .0A180 .00395 03914 -.04266
«02500 37222 41237 0,00000 0.,00000 «08043 +u0318 103845 ~+04198
«02500 ¢39175  .43571 0.N0n00 0,00000 107594 200276 «03600 =+03994
«02500 41129 245906 0.00000 0.00000 207145 00225 003345 -+U38U0
+02300 «43082 048240 0.00000 0.00000 04696 «00159 +03077 -:03620
_..»02500 « 45035 50574 C.00000___ 0.03000 06418 «U0i04 «02873 ~e03543
202500 246989 «52909 0.00000 0,00000 «06063 .00081 «02861 -.03782
«02500 48942 055243 0.0V000 0.00000 + 06908 «00065 +0289¢4 -e04014
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+02500 +50895 « 57577 0.00000 0.,00000 07153 - +00112 «02970 ~:04183
«02500 + 52849 «59912 0.00000 0.00000 +07398 +00158 + 03040 -e04352
- 402500 = ,54802 @ ,62246 _0.00000  w.00000 = LO7774 = .00102 ~  LQ3196  -=.06378.
«02500 56755 «64580 0.00000 0.00000 «08155 «00041 03349 -+04806
« 02500 58709 «66915 9.00000 0.00000 + 08536 -.00093 03430 -+05107
202500 _ ,60662 69249 __ 9 =+00262 = ,03494  -.05423
+02500 e62615 +71583 0.00000 0400000 208728 -»00288 03213 ~:05514
«02500 «64569 «73918 G. 00000 0.00000 .+ 08267 ~.00533 « 02768 =+05499
- .aD250D0 466522 __ 476252 @ g.00 _+07806  -,00703  ,02204  -.05508
«02500 «58475 «78586 0.00000 0.00000 «07346 =V 0894 01806 -e05539
« 02500 « 70429 «80921 0.000un 0.00000 «07020 -.01087 «01375 -e05645%
.._x02500  ,72382 = ,93255 = 0.,00000 0,00C00 _ ,06901 _ =,01283 ~ ,01038  =,02863
02500 « 74335 «R5590 0,00000 V. 00000 «06783 -¢01463 +00718 -e060065
«02500 «76289 « 87924 0.00000 C.00000 «06664 -.01594 « 004406 ~.06218
+02500 7824 490258 .0000 .0639 - 00170  =,06425
+02500 «80195 +92593 0.00000 0.00000 « 086527 -.01897 ~. 00137 -+07063
+ 02500 82148 «94927 0.00000 0.00000 «07258 ~.02065 ~. 00444 ~.,07702
202500 ~  .86102 = ,97261 = 0.,00000 _ 0.00000  ,09522 ~ =-,0u2283  ,01132 =-,08396¢
«02500 +86055 +93594 0.00000 0.00000 +09480 -+02502 +00400 -+09080
+02500 «B86393 1.00000 0.,00000 0.00000 209475 =.02540 +00276 ~409199
05000 005432 0+00000 0.00000 0,00000 +02030 201090 «00505 -+01525
«05000 +07922 +03078 V. 00000 0.0000 «02658 sUll4es +00223 =+02435
205000 2109876 205493 000000 __0,00000  ,02800  ,Ql216  =,Q014%6  =,(29&6
«05000 +11829 7908 0. 00000 0.00030 «03815 «01389 + 00024 ~su3791
+05000 13782 10323 0.00009 0.00000 «06712 01527 + 00204 =+04508
.—-+05Q00 _ ,15735  ,1273R  0,00000 __ 0,00000 = ,Q4852 @ ,01630  ,00645 _=.04407 __
+05000 017689 «15153 0.000J0 0.00000 «04992 .01337 + 00690 -+04301
«05000 «19642 «17568 0.00000 0.000%0 w5118 01294 00978 ~s04140
05000 21595 = ,19983  0.00000 = 0.vOLQ0 = ,05246 LO0A250 @ ,C1266  =,03980
«03000 023549 222398 0.00u00 0.,00000 «0b920 «01053 sU1768 =s0415%2
«05000 025502 264813 0.00000 0.00000 «06597 «00u55 «02271 -e04326
205000 027455 «27227 0,00000  0,00000Q 207275% 200689 02805 -2 044670
«03%000 29409 029642 0.0U0V0 0.00000 207952 206524 + 03342 ~¢04610
«05000 231362 +32057 0,00000 0.00000 208044 200455 203495 -e04549
«05000 233315 34672 0.00000 0,20040 408034 200402 203582 204452
+05000 «35269 «36887 0.00000 f.0000v +08023 +00405 «03725 -e04298
+05000 «37222 «39302 0.0u000 0.00000 08013 00424 +03884 -+04129
+0%5000 239175 41717 0.00000 0.00000 «07718 £00382 «03751 =«03967
«05000 %1129 044132 0.00000 0.00000 «07307 +0031¢ +03500 -.03807
«05000 «43082 046547 0.00000 U« 00000 « 006896 00281 03283 =e03614
205000 248035 248962 0,00000 _ Q ~203401
+«05000 «46989 51377 0.00000 0.00000 006464 «00230 102992 ~e03472
205000 048942 +%3792 0400000 0.00000 « 06735 00177 « 02378 -.03758
205000 250895 «56207 0,00000 0,00000 207007 »0£097 202937 =2040Q70
»05000 52649 58621 0.00000 0.00000 +07279 -+00009 «02870 =+ 04409
+ 05000 54802 +61036 0.000%0 0.,00200 7575 -.04103 02879 ek 695
+05000 «56755 63451 0,90000 0.00000 «07903 ~«00180 202991 ~e 04912
«05000 «58709 «65866 0,00000 0.00000 «08231 ~+00251 «03108 -+05123
«05000 « 60662 «68281 0,00000 0.00000 «085509 -«00209 »03239 -.05321
«05000 «62615 270696 0.00000 0.000v0 208657 =e00395 203198 =+05459
+05000 + 64569 «73111 0,00000 0.v0000 «08185 =+005%49 202735 ~+05450
«05000 066522 275526 0.00000 0.00000 w7713 =+00706 +02270 ~e05443
«05000 68475 077941 0.,00000 0.000930 207240 -+Qv870 + 01757 = 05443
+05000 « 70429 «80356 0.00000 0,00000 «06855 -.01038 »01363 -:05493
«05000 272382 82771 0.00000 0.00000 «06976 -.01226 01150 -+05826
«05000 274335 «85166 0.00000 0.00000 07096 -:01618 200934 =«0616¢
«05000 « 76289 + 87601 0. 00000 0.000u0 «07216 =e01650 «0u678 =.06539
«05000 o 78242 +90016 0,00000 0.00000 07338 ~.01681 « 00421 -.06918
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.05000

«B0195 292430 0.00000 0,00000 07697 -+«02104 «000063 ~s0T7634%

+05000 82148 «94845 0.,00L00  €,00000 208055 -.02926  =,00296  -,08351
405000  ,B4102 497260  0,00090 0400000 12278 -,02476 403283 =,u8999
+05000 . 66055 +99675 0.00un0 ~ 0.00000 .11885 =.02621 .02231  =.u9634
+05000 +86318 1.00000 0.00000 0.00000 011813 =.02640C +02093 -.09720
207500 «GB149  0,00000  0,00000  0,00600  =.04477 203530  =,00308 .0%168
+07500 +09876 L02211 00061 .10065 +OUB4Y +02451 «00808  =,00041
207500 11829 .04713 «00157 + 26098 404857 101230 401062 -,03795
.07500 .13782 07214 < 00237 +34334 077177 06855 01618 =.06158
.07500 «15735 $09715 +00189 31395 400998 +00590 +01934 -.08063
_s07500 417689 __ .12216 _ __ ,00096 +25028 10328 2100542 102237 -,08091
+07500 V196432 14718 <,00069 ~=.11530 \10144 .00522 .02403  -,07741
+07500 +21595 17219 -,00300  -,49834 09714 00702 «02645  =,07069
407500 +23549 «19720  -,00588 _ -.97664 409098 00907 202820  -,06278
07560 .25502 22221 =.00921  -1,52977 06977 <4899 W03116  -.u56861
07530 $27455 024723 -,01288  -2,13904 .08820 00864 «03377  -,05443

___ 407500 __ 429409 ___ 427224 -e01675 _ =2,78179 106569 100669 £03632 _ -,05137
07500 .31362 29725  =,02066 -3.43028 .08240 100454 «03427  ~,046813
.07500 +333135 132226 =,02451  ~4,07077 + 08065 «00430 403491  =,04574
407500 35269 234728 _ =,02630  -4,69912 107863 200430 $03540  -,04323
07500 .37222 «37229  =.03197  ~5,3089 07619 00412 .U3550 ~.04069
«07500 30175 .39730 -,03547  -5.R9064 .07330 «00392 «03540  -.03798
«07500 141129 042232 =,03878  -6.64029 06963 100265 103262 -,03701
.07500 43082 J44733  =,04190 =6.95752 +06556 .00125 102941 =.02616
107500 445035 e 47234 ~.04482  =7,464351 106132 <0CL28 02754 =,03378
07500 146989 49735 -,04755  ~7.89650 05695 00148 sb2578  =,u3117
«07500 V48942 052237 =,05006  ~8.31656 105699 .0015¢ <02495  =,03204
07500 «50895 054738 -.052641 -8,70357 105752 V0150 +02421 -.03330
407500 .52849 $57239  -,0%454  -9,05782 2058u4 100u07 102204 =,03600
,07500 +54802 459740 -.05649  ~9,38051 <05858  ~,00153 01972 -.03888
+07500 «56755 262242 -,05824  =9,071.i0 06220  -,00260 02058 -.N4162
+07500  _ .58709 064743 -.05980  =9,93172 W06625  =,00360 102185 -.04440
07500 160662 (67244 = 06120 -10.16332 07043 =.00460 .02319  -,04724
+07500 162615 469745 -.06243 -10,36859 07478 -.0u560 .02462  -.05016
107500  ,64%560 $72247  =,06353  =10,55092 07209  =,00777 £02046 _ =,05164
07500 66522 L 74748 —.06451 =10,71393 L06862  =.01007 J01577  -.05305
«07500 HRATS «77249  -,06538 =10.85712 «06583  ~.01192 «01167  ~,054lc
+07500 «70429 « 79750 -.086617 -10.98906 06316 =,01372 00778 -.05537
07500 72382 «82252  -,06703 -11,13099 °  ,07057  —.0.503 .00032  =.06125
07500 « 74335 +847%3 -.06806 =-11.30213 «07931 -.01628 W01156  =,06774
107500 $76289  ,B7254 -.06937 ~11,52109 «08852 _ -,01865 101292 =,07560
07500 $78242 .89756  -.07113 -11.81329 L09828 -,02116 L0l442  -,08386
+u7500 80195 092257  =,07338 =l2.15614 210549 =,02339 201277  ~,09273
07500  .A2148 «94758 -e07629  =12,66974 012528 =402559 4026806 =.10023
07500 84102 c97259  =,08000 -13.2R567 .14906  -.02606 .04160  -.10746
07500 +86055 +99761 -.03449 =-14,03178 «15254  =,02761 «03506  =,11749

_ .07500 486242 1,00000  -,08500 =-14.11554 15301 -.02770 103452  =,11849
+10000 «17865 0400000 0,00000 0+0u0ud 102317 06350 +05579 +03261
. _+10000 «13782 403874 +00005 100754 107542 ,02019 103371 ~.04271
10000 W 15735 (06468 =,00010  =.01%76 .0511% 00367 .02095  -,07020
«10000 «17689 09062 -.00u7¢  -,11255 «09790  -,00329 +01377 -.00413
10000 < 19642 <11656  -.00174  -.27891 210060 _ =.0G245 01670 -,08390
.10000 21595 214250 -.00326  —.52163 +16035 «00279 102503 =.07532
+10000 123549 «16844  =,00517  -.82812 .09733 400544 .02940  -,06793
410000 «25502  .19438 -.00745  =1,19371 «09224 00705 203168 =,06057
.10000 V27455 .22032  -,01002 -1.60393 <09040 00634 03335 =.05706
+10000 129409 $24626  -,01279  -2,04829 08865 +u0499 $03444  —,05421
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+10000 +31362 $27220 =.01570 -2.51444 08587 400387 +03525  =405063°
1 331 o2 - 8 2 x i3 se T2 0356 -0 66
10000 ,333]5 = ,2981%  -.01866 _ -2,98787 568  =.060600
+10000 35260 032408 -,02162 -3,66207 05063 00289 103504 =,04469
+10000 $37223 035002  -,02457  -3,93396 +07862 v0310 103593 =,062068
10000 13917% £37590  -,02747  -4,39917  ,07616 9 -
+10000 41129 240190  =,03029 -4,85103 07312 00107 +03361  -.03952
10000 +43082 «42786  -,03302 -5,28701 .06711 +00161 203055  -.03656
5 45378 -,03503  =b,7057% 06087 202767 -,03340
10000 66980 47972 -,03814 -5,10674 105644 00160 202483 . =,02962
.10000 489642 ¢50566  ~,04052 ~6.43878 04986 00155 «02252  -.02734
210000 _ ,50895  ,53160 _  =,06278 ~6.86973 __ .05224 0004l .0216l  =,03063
+10000 +52849 255756 -,06490 ~7.19026 .05458  -,00091 102050  ~.03408
10000 «24802 258348  ~,04689 ~=7.50811 405692  -.00268 .0189¢  -,03798
1110000 AL QUVRAB.  TVI4VTY  =TnQ20Ml  YOQR/ FYIZEZO  4Pa0Ud aARBaAt.
+10000 56755 «60942  -,04673 =7.R0293 «05925  -,00425 201795  =,0413(C
10000 +58709 63536 -,05042 -8,072343 .06158  =,00550 «01793  -,04365
_ =.051¥5__ -R,31961 06602  =.00695  L01777  =,06625
+10000 +62615 «68726  -,05334 -B8.54196 106661  =.00868 W01761  =.04919
10000 164569 $71318  —,05459  =8.74152 206577  =.01063 01467  =,05110
—_+10000  ,66522  ,7?3912  =,05571 _=B.92047  ,0616b  =.01286 ,0u9k3  =,05203
+10000 +68475 +76506  =,05669 -9,07723 05782 -,01482 200560  -.05282
+10000 70429 «79100  =,05750 =9,20695 105427  =,v1659 «0007T1  =.0535h
. «J0000 _  ,72382  .81694  -,05831  -9,33726 ,L05790 -.01815 _ .GOUl4 =:05776
«10000 174335 28420R  =,05920 -9,47955 «06537  =-,01960 +00157  =«.06380
+10000 «76289 +86882  ~,06020 -9.63923 07330 -.02166 $00262  ~,07068
210000 .78242  ,B9476  =-,006138 =9,R2897 _ ,0B177  ~,02394 _ ,00372 _ =.07805
+10000 +80108 .92070  -,06263 =-106.02918 08870  -.02593 200279  ~,08591
+10000 182148 «94664  =,06418 =10,27691 (12662 -,02785 «03583  =,u9059
84 971 - - ; - - ;
+10000 <A6055 299852  -,00843 -10.95763 «13004  -.0298% +02128  =4106876
+10000 .86166  1.00000  -.06858 -10.98137 .13029  -,02990 «02096  =,10932
412500 .13581  0,00000  ©,00000  0,00000 04546 .09390 «u9058 »u5112
+12500 J15735 +02971  -,00007  -.ul050 +08594 $04226 206240  =,02354
12500 417689 $05665  =,00009 =, Q1442 10079 +9G523 203028 =,
+12500 19642 <08359  =.00053  -.08i65 +10713  -,00194 +02377  -.08337
12500 21595 (11053  -,00137  -,21071 +10862  -.00443 $02165  =.08697
12500 423549 013747 -,00267 _ -,41174 10857 100037 £02941 -
12500 25502 (16441 -,00435  -,67025 10537 00306 03349  -,07167
+12500 27455 ¢19135  =,00636  -.08094 09985 .00392 $03459  =,06526
12500 ,29409  ,21829  -,0086%  =-1.33202 o eU3625  =,06092
212500 31362 e24523  =,01110 -1.71173 09526 00357 .03790  -,05737
+12500 +33315 027216  =.01370 -2.11264 09228 «00266 +03847  -,0%5381
212500 35269 229910 -,01635  -2,52172 206841 00163 2038649 =,04992
12500 $37222 032606  -,01904 -2,93659 08611 .0014% +03798  -,04813
+12500 +39175 35208 -,02173  -3,35010 08331 0132 w3720 -,04610
212500 .41129 037992 =,02638 _ =3.75947 208063 00148 203048 =,04355
+12500 43082 40686 =,02697  -4,159u1 07578 .0015¢C 203502  -.040T6
+12500 +45035 +43380  ~,02948  =5,%4540 406948 +00113 J03177  -.03771
+12500 46989 £48076¢  -,03190 _ =4,91819 206294 200071 262836 =,03457
12500 48942 248768 —,03420  =5.,27420 05622 00022 (02480 -.03142
+12500 +50895. 51462  -.03641 ~5.,61357 . ,u5230  =,00041 $02175  =403055
212500 452849 054155  =,03848  -5.93295 05077 -.00116 01916  -,03163
212500 +56802 056860 <,06062  =6,23262 204920  =.00215 $0162%5  -,03295
+12500 56755 +59543  =,04222 ~6.51042 (04764  -,00331 201325  -,03439
212500 + 58709 062237 =,04388_ =6,76544 s04977 __ -.00524 201256  -,03723
+12500 + 60662 «64831  -,04538 -56,99789 .05273  -.0u735 £01233  =.u4040
+12500 +62615 s67625  =,04673  =7,20499 05581  -,01002 o0L161  =.04420




881

.12%00 L64560 . 70319 -.04792 =7,38888 .05807 © -.01260 .01046  =.04760
«12500 $66522 +73013 ~.04R95  ~=7.54858 «05314  =,01433 «00572 ~e04742
412500 468475 «75707  =,04984  =7,68533 104845 -+01601 400113 -a04731.
«12500 < 70429 . 78400 =.05050 -7.78760 04405 =.01757  —.00317 04722
+12500 $72382 181094 -.05110 =7.87925 04426 ~,01927  =400550 -.04976
12500 .74335 43788 ~405174 _ ~7.97880 05091 =e02115  ~,00509  =,05600
+12500 (76289 +86482 <. 05247 T =8.09123 . 05801 ~.02307 —.00448 ~.06245
.12500 (78262 +ROL76 -.05322 =B,20660 W08510  -.02501 «01814 -.06696
 o12500 80195 «91870  =.05307__ =R,32167 108915 -.u2713 101453 ~e07462
12500 B214F 04564 ~ 056486 ~8,45944 W10972  =.02934 +02869 =.08083
+12500 84102 +97258 -.0%5603 ~8.63906 041307 -.03076 «02411 -.08895
_____ (12500  _ JB60US5S 499952 =,05739  =8,84950 011715 ~,03208 .01938 -.09778
<12500 + 86090 1.00000 ~.05742 T=8.85383 11721 <.03210 .01926 ~.09795
415000 16297 0400000 7.00000 0.00000 106196 +1340¢ J14418 .08222
15000 17669 01006 —.N0015 -.uz2i8 <06063 <8254 <10597 U1514
«15000 «19642 104798 ~.00036 -.05284 +10811 01034 £04073 -.06738

_ 415300 421595 ,0760y ~e00097  =,14441 411511 -400306 102921 -.08590
415000 23540 10402 -, 00203 <.201%6 W11513  -.00978 . 02149 ~.093064
«15000 «25502 +13203 -.00357 -.52857 211584  =400407 «63040 -.08543
_W15000 427455 416005 =.00549 ~.81611 211292 00064 403030  -.u7662
+15000 . 29409 18807 S0uTT4 | =l.14724 +10739 «06280 .03873 ~.06866
+15000 +31362 21609 -.01026 -1.52102 «1036% 00332 +04026 -.06359
W15000 433315 ,24410  =,01297  -1,92224 .10172 «00248  ,04109 ~.06063
<15000 35269 27212 =.01584  -2,34783 . 09841 00100 <04075  -,05766
+15000 .37222 +30014 ~.01877  =2.78345 05417 ~e04050 03980 -,u5438
415000 .39175 232816 =,02176 _ =3,22592 09127 +0G034 203995 -205132
+15000 «41129 035617 =.02475 =3466876 L0RT75 00101 +03963 <.04812
15000 «43062 +38419 ~e02771  =4.10792 «0B374 w01y7 103846 -.04529
15000 145035 161221 ~.0%062 _ ~4,54017 107847 106059 +03587 ~e04260
+15000 46969 44023 =.03345  =4,95979 L07176 <.06059 «03156  =.04020
+15000 < 48942 %6826 -.03621  ~-5,36618 6480 ~.00107 «02782 ~eu3698
+15000____+50895 049626 =,03885  =5,75993 105766 ~.00119 002636 ~,03329
+15000 +52849 52428 —.04138  =6413402 .05232  ~.00676 .02110 -.03122
+15000 +54802 «55230 -.04378  -6.49011 +04720 -.00050 01760 -.02960
15000 456755 457032 -.04603 _ ~6.R2473 206206 ~.00297 01136 -.03070
+15000 «56709 160833 =.04815  =7,13885 103949 ~.00563 . 60678 =.03271
«15000 « 69662 «63633 -.05011 ~=7.42865 204302  =.0uB77 400615 -+03687
+15000 162615 «66437 -.05190  ~7,69511 104666 -.01125 100624 - 04042
+15000 164569 69239 =.05252  =7,93498 W05043  =,01310 00701 Z.04341
+15000 166522 + 72040 -.05497  -8,14997 W06765 ~.01409 0442 -.04323
 W15000  .6B47?5 _ ,74842  =,05625  =8,33965 +04258 ~401476 £ QU063 -+0419%
+15000 « 70429 7644 05729 =8,49611 ,03777  -.01723 “e00481 =.04258
+15000 «72382 «80446 -.05821  =B.&3012 «0348h  -.01981 -0 00949 ~e0bh34
415000 74335 83247 =,05910  ~-8,76267 106035 ~a02239__ =,01028 -405063
«15000 76289 '66045 =.06007 -8,90550 .04629 -.02446  -,01036 —u5664
+15000 «78242 <8881 -.06095  =9,03601 .09271 -eu2569 +03536  =,0573%

_ 415000 .80195 491653  -,06186 _=9,17061 206122 -.02716 02683 ~406439
<15000 .B2148 «94454 -, 06279 =9,30932 09134 -.02878 01941 -.07193
«15000 +84102 «0T256  =,0A385  ~9,46608 +09447  -,03063 +0L448 -.07999
415000  .86015 1,00000 =.,06500 =9,063671 09706 ~,03250 +00812 -.08694
«17500 .19013 0.00000 0.00000 0.,00000 106862 .09230 210511 103669

___ JLT7500_ +21595_ 403858 -.00020 -.02855 11186 < 02096 (05632 -495755
W17500 $235497 T 06777 =.00067  —.09466 +12099  ~,00361 v03341 -.08757
+17500 «25502 «09695 -.00162 -.23044 «12066  =,00931 102667 -.u9399

_ W17500 427455 212614  =,00304 -.43206 012194 =,00467 003632 -408762
<17500 29408 c15532 =.00489 —.69563 .11993 <00022 04096 =.070697
«17500 .31362 018651 ~.00707 -1.00648 «11495 +00086 « 04187 -.07308
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+17500 +3331% +21370 -.009%8 =1.36292 «11076 «30106 2062062 =.0681%,
+17500 +35269 24288 -e01228  =1,7479% .10828 200077 + 04360 -, 06448
_tezk1 417444 WAZEED P JOLSl6  =2,15744 2104 K€ 40004°Y 04324 NEIVYYY
«17500 37222 °27207 -.01516 -2,1574¢ 010452 00048 204394 -+06058
«17500 «3917% «3012% -.01812 -2,57890 .09983 .00020 04375 -.05608
217500 ,41129_ 533044  -.0211% _ -3.0075¢ ___ .09818 200017 204269  -,05348
«17500 +43082 +35962 -.026417 -3.439%8 .09186 -.00001 04116 -s03071
«17509 +45035 »38881 -.02718 =3,86781 +08706 =.00051 .03906 ~+04800
_217500 £46989 041799 =+Q3016 =6,29193 ~ .0R086  =,NC083 L,03606  -.044680
+17500 489642 44718 =-,03305 =4,70417 07374 -,0v103 203247 ~404127
«17500 50895 47638 -.03587 =5,10485 06637 -.00110 02589 -,03748
_al7500 452849 ,50%55 _  -,03857 -5,4892¢  .05886 = =.00128  ,0249&4  =,02392
+17500 « 54802 +53474 -e06114  -5,85564 05147 -s00195 «01973 =e0317¢
17500 56755 056392 =.04359 -6.20390 +04401 ~+00343 201367 =.03033
_s17%00 +56709 59311 =e 04588 =6,53024 203652 =+00579 . -
«17500 260662 62229 ~. 04802 -6,83520 +03727 -.0u831 00470 -.03258
«17500 62615 «65148 =-.04999  =7,11429 104064 -+01087 100425 ~.03639
_#175Q0 .64569 = L68Q066 @ -,05117 =7.3¢7 - ———2 00816  -.030998
«17500 66522 » 70985 -e05336 =7,59407 004453 =-401513 200247 ~-.04207
«17500 +6B475 273903 -e05475  =7,79301 .03880 ~-.01656 -.00233 ~-oUb113
_217500  ,70429 _ L76822  -,05593 _ =7.96010 03332  -.01836 __ =,00736 _=-,04068  _
«17500 «72382 « 79740 ~e05695 =B,10477 «02813 -.02037 -.01246 -404059
«17500 o 74335 2 82659° -.05778 =8,22364 «02158 -.02270 -.01378 - 04565
—2l7500  ,76289  LB5FIR  -.(5858  -8,337%4  L058644  =,026492  ,00974 = -—.04870
«17500 78262 +88696 =eU5934  =B.44623 107963 -402656 .02729 -.05215
«17500 +80195 001415 -+06012  ~B8,55717 +07602 -.02819 201749 -.,05853
217300 ,B82148B = ,94333  -,06094 -R,67293 = LO07%57%  =-,02983 __ L01106 _ -,06k69
«17500 «84102 .97252 -.06188  =b,80652 v07334 -s03142 200161 -.07173
«17%00 « 85941 1.00000 -.0629¢ -8,94088 407138 =-.0329¢ -.00785 -407923
»20000 21729 0.00000 0.00000 0.00000 +07879 «05060 206790 -+01090
+20000 023549 «02837 ~.00009 ~.01168 +11404 «01883 «05358 =~.06046
«20000 +25502 «05882 =200028 ~. 03789 12654 =+ 00607 203475 -409179
220000 027455 208928 -.00098 ~.13363 .128?3 -.,00839 ,03310 -+09514
«20000 «29409 «11973 -.00217 -, 29606 . 112862 ~.00533 «03795 ~e 09046
+ 20000 « 31362 215019 =-4Q03R9 ~+53040 +12704 +0w059 206593  -,08111
«20000 +33315 «18064 -.00597 -e81492 +12225 ~.00063 +04506 -o07719
« 20000 +35269 «21110 -, 00840  =1,14509 «11723 =-.00129 04452 -.07281
+ 20000 237222 124155 201104 ~=1.50626 211463 =+00098 504579 =,06886
+20000 239175 227201 =.013R7  =1,89161 211053 -.00011 .04693 -406360
+ 20000 +41129 «30244 -«01681 ~2.29313 10547 0082 « 04752 ~e05795
+20000 +43082 033292 ~01981 =~2,70160 210100  =,00ul5 204510 —<05590
+20000 245035 036337 -.0228% =3.11680 .09584 -.00118 004229 -405355
220000 » 46989 »39383 -.02587 -3,52901 .09013 -.00228 «03913 -.05101
+ 20000 _shB942 042628 =-,02886 ~3,93688 «08320 -+00182 103646 -204674
+20000 +50895 I = 03177  -4,33370 .07573 ~-s00110 « 03368 ~e04206
« 20000 52849 46519 ~.03459  =4,71774 «06800 =+00110 «03004 ~.0379%
+20000 «54802 251565 -.03730 -5,08751 ,05925 -+00210 + 02448 ~003477
+20000 « 56755 +54610 -.03987 -5,43827 «04958 ~.00405 «01711 -.03247
»20000 +58709 57656 -.04231 =5,77097 «023984 -.00627 « 00945 -~.03039
+20000 260662 260701 =+04458 =~6,08029 203303 =200845  L,00345  =-,02958
+20000 62615 063747 ~, 04668 ~=6,36632 «03611 =e0i04C «N0319 -e03291
»20000 264569 266792 -, 04850  =6,62590 203926 -.01281 200251 -.03675
+20000 266522 «69838 =+05028  =6,85746 204253 =401555 200155 -204098
»20000 68475 »72883 -.05178 ~7,06191 403663 -.01783 ~+ 00406 -, 04069
+20000 «70429 « 75929 -.05304 ~=7.23406 «03043 -.01983 ~  ~,009%6 =-.03999
+20000 272382 « 78974 ~.05602  -7,36798 202450 -.02123 ~.Ql434 —+03884
+20000 . 74335 82020 ~e05494  =7.49499 02477 ~.02311 -4 01659 -.04136
«20000 « 76289 « 85065 =.05577 =7.60603 «07344 02524 «03289 -e04055




061

20000 . 78242 88111 -, 05667 -7.70146 L06691  -,02732 £02040  -,04651
+20000 +80195 «91156  -.05713  =7,79245 .06187  -,02922 +00923  -,05264
. +20000 82148 194202 — UB781  =7.88458 406215 _ =,03087 200361 =.05654
20000 84102 207247 -.05862  -7.99530 s05538  =,03220  =.01027 ~.06565
20000 +85868 1.00000  =-.05938 =-R,09945 04907 -,03330  -,02263 ~.07279
+ 25000 71627 5.60000 0.,00000  0,00000 08615 04040 L06i12 <.02502
25000 +29409 +03835 +00020 102534 «12936 +00527 «04866  =~,08070
425000 431362 07168 =.00002_ =,002% _ _ ,13877 _ -.0GR31 404070 =.u9607
«2%000 33315 10502 Z.00088  =,10964 .13797  =.01130 . 03348 =.09949
+25000 «35260 «13835 -.00232 -.28910 .13911 -.00596 +04700 -.09211
. #25000 437222 _ L171RR  ~,y0429  ~=,%3620 ___ ,135%7___ -,00458 (04924 =,08634
25000 39175 «20502 -.00663 -,82572 (12971 ~.00513 04827 =,08143
+25000 «61129 +23R35 -.00937  =1,16215 v12650 =,00466 WO%3.4  =,07736
425000  ,43082  ,27169  -,01226  ~1,%2523 «12158 -.00372 2U4962  =407196
+25000 «45035 <30502 01533 =1.90693 V11560 -.0025¢ + 043968 Z.06592
25000 +46989 «33836  =,01850 -2,30547 .10988  -,00117 4902 -.06086
025000 .48942 37169 =.Q2172__ =¢.7065%_ 210338 ~,00100 JUROTL __=a05667_
25000 «50895 140503 +,02496 =3,1103% L09617 T <.00176 ,06310  <.05298
+25000 «52849 . ,43836  -.02815 =3.%08)5 +OR795 -.00283 +030811 -.04984
$25000  .50BG2 447170 _=.03128__ =3,89uéQ 207936 =~,0y329 203366 -e04590_ _
+25000 +56755 150503 —oU3430 =4,27455 +07006 —.00356 202361 =404lb4
+25000 +58709 «53837  =J03720 =4,63517 «05804 -.00463 $02150 -,03656
425000 ,60662 . 5TAT0_  -.03994 _ -4,97659 204596 -000646 01355  =,03235
+25000 162615 60504 =,04249  =5.79465 203513 =.00888 400564 =.02949
425000 «64569 «63R3IT  ~,04486 -5,38953 .03237  -,01z08 «00046  =,03191
. e25000  ,66522 067170 =~404700  =5,85621 002968 —401507  =,00447 _ =.03415
«25000 68475 «70504  =.04891  =6,09474 102683 =,01777 ~.00907 -.03%90
+25000 70429 «73837  -,05057 -6,30179 ,02266  -,019%7  =,ul272  =-,03538
425000 +72382 JTT170  -,05202  =6,48227 201873  =,02150  =.04639 __ =s03512
225000 + 74315 «R0504 =.05293 =6.59568 V04593 =.02356  =,019T2  =.03566
+25000 76289 (83838 =,05372  =6,694ub W06167  ~,02596 +02704  ~,03463
425000 478242 +BT1TY ~.0%5453  ~6,7953% 105344 =.02836 «01316  =4064030
+25000 <R0195 «90505  =,05532  =6,89351 L04h49  =,03007 00036 RIS
+25000 «82148 93838 ~.05600  =6,98838 «04377 ~eu3247 -.00779  =-,05156
425000 484102 497172 =.0%695 -7,09677  ,03181 _ =,03353_ =.02624 _ =,05803
+2%000 <A5759 1.00000 ~ =.05770  -7,19019  .82502 ~.034107  =.C3870  =.06372
430000  ,32594  0,00000 0.00000 _ 0,00000 _ _,08390 __ ,02750 05030 ~,03860
+30000 .35269 04992 <0005k L66614 14143 = 00675 V0444 =.09670
+10000 $37222 08638 <0012 .01413 J164633  -,0L000 04653 -+10180
_.+30000 _ _ ,39175 412284 =.00108 _ =-,12265 216955 =,01042 204394
30000 41129 W15929  -,0020% <.33597 18761 <,30R85 05208
+30000 143082 «19575 -400532 -e60590 «14130  =,00630 +0%5401 -.08729
_ .30000 ,4503%  ,23221  =,00807__ -,91972 013767 =,00594 $05441 _ -,08326
+30000 +46989 +26R66 =011 L 27481 +13265 ~.00538 (05423 =,uT7842
+30000 < 48942 030512 ~.01450 «65220 «1261R -.00433 (05368 =,07249
430000  ,50895 034158 -.olaoo___;g"osuaz 411947 -,u0309 005233 =,06694
+30000 252849 «3TROT T T S,02157  =2.45749 e13145  =,00347 04AB9  mewb256
+30000 +54802 41449  =,02519 ~2,86962 210277 =,00336 104516 =,05760
430000 456755 265095 =,02879 -3,28055 009330  =,00186 04192 _=,05138
430000 53709 68740 =,03233  -3,68346 008343 =,0u404 03478 <.04865
+30000 60662 +52386  =,03580 -4.07951 «07133  =,0060¢ «02701 ~e064432
430000 < 6261% 456032 ~,03914  -4,46ud% 205800 —.00816 ,01866  =¢03934
+30000 064560 G50677 | =e06235  =4.826485 2064456 =.01086 «00968  =,03488
+30000 $66522 «63323  -,04536  ~5,16793 03563 =,01336 +00141 ~eU3422
430000 168475 066069  -,04816  =5,48783 02716 -,01560  -,00653 -403370
30000 . 70429 70614 =.05076  =5.76361 201082 =.0i799  =.01369  =.03351

«30000 272382 74260 ~»05311 ~6.05100 01778 -. 02207 =.01795 =.03573




161

+30000 $ 76335 oT7906  =405521  ~6.29009 (01597 -.u2482  =.02076  -.0367h
+30000 « 76289 ¢81551  -,05695 =6,48934 206109  -,02732 W02773  =,u3336
——230000 78262 03197  =.05843___<~6.65698 05241  -.,02985 ,O0l4¢l = -,03840
+30000 . 80195 $88843  ~.05984 ~6.81651 04497 -,03080 . 00291 -.04206
+30000 082148 «92488 ~:06123  =6,37625 «04033  =,03269  =.0u568  -.04601
e t30000 . 4B6102 . _»9K134  =y06253 . =7,12504 _ 403123 _ _=,Q3698 ... .=e01996  =,05120
+30000 +B6055 «99780  -.06383  -7.273.2 204913 =,03747  =.00506  ~.05416
«30000 286173 1.00000  =.06391 ~7,28241 «04827  =,03730  =.G0038  -.05465
+35000 .38026  0,0000u  0.00000  0.00000 109374 +04900 .07572  =-,01602
+35000 +39175 $02367 «0U034 «03496 12954 02746 07326 -.0567%%
235000 . 041129 _L06389 _____.00092 _ . 409450 ___21233%_ ___ ,0Q028_ . __.05998 _ -~.0933&._._
+35000 +43082 +10612 +00029 103045 W15803  -,00864 +05550  =,10253
35000 145035 014436 -,u0113  =,11669 «15932  -,01386 «05353  =,10579
35000 _e 464989 «18456  -,00333 _  -,34430 _ _,15429 _  -.01149. __  _.05600  -.09829.__ .
35000 148942 $22679  =,00603  =.62240 J14899 ~,u0946 205732 -,09167
+35000 +50895 26501 -.00916  -,94578 W14330 -.0721 05823 ~.08507
35000 . 52849 ___ .30524.___=,0126Q  ~1,30086 . _ ,13580 _ =,00353 05958 =.07622
+35000 54802 236546  =,01622 =1.67496 212786  =.00377 105624  =407163
+35000 +5675% +38568  =-,02004 -2,06914 .11885  ~,00416 J05221 ~0 06664
435000 458709 __ __ 42591 _  =,02390. =2.66770 __,10879___ =,00513 __ _ ,040L3_ .. =a06226 _
35000 +60662 46613 -,02776  -2.87004 «09798  =.N0AU3 «04026 =405774
+35000 262615 050636  =,03163 =3.,26603 WWB643  =,0u657 203401 ~.05242
_a35000 . 164569_ . 54658 _ _ =s03537 _=3.05295. ___ .07298 . _ -,0082¢ _ __,02600 __ -—.u4b38__ __
+15900 66522 W5R680  =,03901 -4.02857 L05932  ~,010764 WGA707  =.04225
35020 68475 62703 =,04247  =4,2§552 06604  =.0lé4ld «00657  -.03947
235000 470429 __ _ L6625  _ _~.06576. _=4,22510_ ___ ,03206  =.01796 . ~,00869___ =,03765
«35000 .72382 «70748  ~,04880 ~5.039901 WP2158  =,02152  =.ul465  ~,03623
+35200 «74335 $76770  -=.05159 =5,32771 W01748  =,02377  =.01881  =.03630
- ...»35000 £ 76289 278702 =,05413 . _=5,59002 .. _ 401304 _ _ =eD2648  _ =202330 __ =.03694 _ . ..
«35000 ' 78242 .82815  -,0%642 -5,R2076 W05493  -,02921 .01997  «,03496
+35000 +80195 «R6837  =,05831 =6,02189 +0489%  =,03224 «02363  =404032
235000 = ,82148 290060  -406081  ~6,40701 . .07915 _ =,02512 . 203771 _ =.04144 ___ __
+35800 084102 «94882  =,06189  ~6,39099 W06505  =.03617 201935 ~e04570
+3%000 +86055 «98906  -,06363  -6,57062 +05448  =,03784 200330 ~-,u5119
_ +35000 «86587 1.00000 =e06409  =6401833 05026 . =,.u383Q0 __ -.00288 _ -.05313 ___
+40000 «43458  0,00000  0,00000  0.00600 +08760 404050 206753  =,02013
. _+%0000 445035 203622, +00098 09111 213995 01217 £00651 ~s07346 . _
+40000 146989 LURLCR 00181 « 16500 e 16215 -.0L587 WColu0  =410115
40000 +48942 «1259% 00145 «13417 «16765  -,01130 «08038  ~,10727
240000  ,50895 _ ,17060 200025 402359 ,16526 __=,0l198 _L,06126 ___ =,10400
» 40000 52849 .21566  -,00186  -,17032 +15903  -,01112 06122 =,D978C
440000 .  ,54802 26052 =.0044%  =~.41144 W15275  =.00965 06072 =.09203
%0000 _ __.3625% $30538  =,0y752 __ =,69A25 _ ,14420 _ =,00710 L0635k _ =.08369 _ ____
40000 +58709 ¢35026  -.01086 ~1,00564 $13572 -.00460 105966  =407606
440000 60662 «39510  =,01439  =1.33265 012596  =.00514 005511 -407081
e .8%0000  ,062615 43996 =-,01808 _-1.67376 _ __ .11472 =+00568 2043910 =+06562
+40000 «64569 248482 =,02177  <=2.01575 10274 =,00747 £04134  =,06140
+40000 66522 «52908 -,02548  -2,35934 J08958  =.00992 «03254  =.057ub
< 40000 288473 57656 =,02998 _ =2,69308 207572 =e01282 ___ ,02305 _=.05267
+40000 .+ 70629 $61940  =,03257  -3.01621 106092 -,01569 201290  =404803
+40000 072382 e66626  -,03588  ~3,32269 +04509  ~,0184% «00263  -,04306
_ _s80000 _ _ .76335 __ ,70912 = -.03896 _ =3,60790 203034 ~,02183 =200915 _ =.03949_
+40000 $76289 «75397  ~.0418% =3.87526 01991 002547  ~,01941  =,03932
+4000u 078262 «79883  -,06417  -4,09046 00972 =,02959  =,03005  =.w3977
%0000 480195 084369  ~4N4655 _ =4,31031 005322 -,03293 001273 _ _ =,04049
+40000 +82148 88855  -,04884 —k.52282 .08169  =,03564 $03869  =,04300
+40000 «84102 093341 -.05103 =4.72497 06757  -.03750 01989  =,04768




(4!

77440000

«86055 297827  ~.05322  =4.92840 L0549 . =,03850 .00360  -,05136
«40000 + 87001 1.00000  -,0%431 =5,025T0 04611 -.03880  ~,00778 ~05389
+47500 J51606  0.00000  0.00000 0.00000 09282 02520 05261 <,o3021
47500 052649 003445 $00120 «09178 «13748 ,00612 06203 —ouT545

_ oAT500 ,54802 08861 4100307 223578 416822  =,0lu88 106225 -410598
L4750 56755 14277 +00303 .23252 W17617 =.01600 $06313 —.11304
« 67500 58709 +19693 «G0184 214098 J17311 ~401575 «0639¢ -ei0917
447500 169662 025109 =.00050  ~,0380% 216674 ~,0U952 106845 -.09830
47500 62615 <30595  -,00347  -,26596 «17691 —ev0789 06653 =.09036
«47500 « 64569 +35941  =,00701 -.%53770 L147%0  -,00740 06327 -,08432

447500 466522 441357 _ -,01092 -.83725 2136642  -,00817 005761  =,07861
<47%00 C88475 e46773 7 =,015017 ~1.15143 .12381 <.01007 04950  =,07431
«47500 « 70429 +52189  =,01933  =1,48255 +11003  =,01202 204074  =406929

_e4TS00 ,72382 o57605  =,02366  =1,81437 409520  -,01526 203013 =,06506
47500 74335 063021 -.02811 -2.15599 07695 =.01920 L01837  <.060586
«47500 + 76289 68437 -,03200  -2.45461 06732 -,02307 J01263  -,05469
$47500 ___.78242 173853 -4 03545 —2,71877 £08962  -,02099 104355  =,04607
. 47500 80195 < 79269  =,03880 ~2.97566 L06416  -.03101 WD1706  -.04416
047500 «82148 + 04585 ~a06205  ~3,2250R .04855  =,03450 00225 -.04830

_e4T500 84102 490101 ~oN4536 __=3.47920 203835  -,03854 _ =,01620  =,05454
47500 +86055 295517 ~.04881 -3.T4366 02387  -,04057  -.03078 —.06065
«47500 87672 1.00000  ~.05190 =3,98023 .01509  =-,0423%5  =,05097 -e06607
+55000 V50756 0.00000  ¢.00000  0.00000 L07150 01945 04355 -eG2795
55000 v62615 +09639 03523 »32966 L16638  =.01123 «06497  -,10343

_e55000 _ __.64569 016223 100616 .38884 217906 =,0160% 206680 _ -,11225
55000 $ 66522 22807 100554 234924 W17660  =,01421 o583 ~,10778
«55000 «68475 +29391 00359 $22625 .16806  =,01072 +06952  =,09653

_ 455000 +70429 2435974 200084 405289 215761  -,00993 06598  -,09164
55000 «72382 62558 -, 00251 ~.15805 W14562  =.01148 WN539L =, 0R6EL
+55000 ¢74335 049142  =,00637  ~.40206 213254  =,01468 04946  =~,08307

455000 276289 $55726  =o0lUb4__ =,67141 211747 =,01739 .03922  ~,07826
55000 78242 62310 -.0l434  =—,01757 .10129  -,02178 02682 ~,07%47
+55000 <8019 68894  =,01858  =1.17192 «12204¢  =-,02638 05723 -e06571
+55000 <R2148 275478 -202257 _~1.42374 209440  -.03139 103228 -eub212
+55000 +84102 .82062  =.02650  -1,67183 »0T014 ~.03655 .00946  ~,06072
55000 +86055 +BRH&S5 -.03063 =1,93266 +05848  =,04074  =,00486  =,06335
455000 88008 295229 =,03306  =2,21192 206189  -,04285  ~,02600  =,06769
.55000 .89424  1.00000  =-.03842 -2,42421 203382 =,04390  ~,03766  =.07148
162500 <6793 __ 0.00000 __ 0.00000____0.00000 205737 01593 203607 =a0¢136
«62500 «70429 +10845 200764 37794 W16716  =,01129 .06633  -.10083
+62500 «72382 «19239 L01072 253049 +17995  ~,01469 «07020  =,1097%
162590 74335 227633 «01165 57652 17712 -,01454 +07033 -420679
+62500 76286 +36027 +01095 +54150 6768 <.,01356 W06761  —,10007
+62500 .78242 e44421 00917 +45160 «15523  -,01551 «05994  =,09529

462500 +A0195 252814 00663 +32828 «14115 =,ul902 204952  ~,09163
+62500 L 62148 <6120R +00365 <18062 «12579  ~.02379 ,03704 ~.08875
«62500 +84102 469602 +00040 .01973 v14190  -,03083 «05849  -.08341
«62500 «86055 477996 ~,00297  ~,14679 011655 ~.03729 +03499 _ -,08156
. 62500 . 88008 486390  =,00652  -.32280 09879 -,04318 W0161s  -,08268
+62500 89962 +94784 ~oulU49  =,51517 «08690  -,04614 200343 -euB347
162500 $91476 1.00000  =,01322 -065403 40080 =,04763 _ ~.00426  =.08506
70000 «76054  0,00000  0.000u0  0,00000 103946 +00130 J01523  -,02423
470000 478242 112866 401080 .38765 J14861 ~.01321 106643 ~,10246
< 76000 80195 124542 01767 63406 J16387  =,01594 s07250  =.11137
+70000 «821489 +26119 .02158 « 77428 «18010  ~.0.810 «06948  ~,11062
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+70000 «84102 047695 «02382 05466 «16923 -,01851 «06410 ~ed0513
« 70000 +»86055 59271 «02662 «88335 15401 =-.02606 +04900 -+10502
_«70000 __ .B8008 270048 202589 292906 213765 =.03475 203222 =210543
« 70000 089962 «82424 «02589 «92914 «14773 -e04450 « 04265 -»10%5086
«70000 +91915 «94001 02458 .88184 13622 -.05108 02702 -s10917
_a70000  ,92927 1,00000  _,02322 _  .§3307 213190 =205530 2002026 =:11163
« 75000 « 79717 0.00000 0.00000 0,00000 01926 02140 «02481 00554
275000 _  ,82048  .16905 =20004% _ -.011 200218 _ .QGRO3R ~.085560
« 75000 84102 +30483 «00162 004957 a17657 ~,00775 «0769¢ -e09967
«75000 «86055 44061 «0027¢ «08390 «16991 =+01633 + 00659 ~+0 0396
—a15000 _____ ,R8COR 257639 200374 211429 215685 ~,02717 206913 -210772
« 75000 + 89962 o 71217 +00456 +13952 16072 -+ 03757 »03087 =-s10985
« 75000 +91915 84796 +00552 «16900 12812 ~. 04761 «01463 ~+11348
275000  _.93868 298374 200520 215898 214589 _-.054 -
« 75000 024102 1.00000 «00492 «15051 014543 -+05550 « 02850 -e11693
_.. 280000 .8281%  0.0000u  0,03000  0.00000  =,00822 _ L,04150 _ .0307¢  ,03896 0000
«8UG00 «84102 »13112 ~.00040 -+01098 13252 02436 «0822¢4 -+04728
«80000 +86055 28292 =.00073 -+02001 +1%94R 00439 «07957 =-+07992
30000 ,0B008 . .43473 _  =-,u0036 = 0u989 215683 =a01620 05098 =,09587
«80000 «£9962 58654 «00119 «03253 014522 =+03044 «03989 -+10533
+80000 +91915 « 73634 «00347 + 09498 »13031 =e04196 002127 =ei0904
— 8 —..293868 __ L,89015 = L0060l . _,16437 _ i2 .. =:05169 _ .00A82 ~211370
+80000 «95282 1.00000 +00706 19330 «11913 =sui670 «00111 ~+11801
29 ) _87811  0,00000 0,00000 _ 0.00000  -,06759 .04540 00261 _ ,07019
« 90000 89962 «21880 ~.00421 -.08805 10495 «03000 «07587 -,02908
+90000 «91915 41751 ~e 00457 =.09562 «12036 AUTH2 006251 ~e05782
+ 90090 293068 261622 =+ 00236 ~004923 2115086 = -,01981 = ,03369 ~208217 -
+90000 «93822 «B81493 «00305 «06368 +10394 ~-«04272 00617 ~-s09777
+96000 « 97641 1.00000 «00848 «17718 «10379 =.05590 =4 00625 -+11005
«95000 «90509 0.00000 0,00000 0,00000 =.06918 2045620 -e01284 w8634
«95000 «91915 «16916 200145 02555 «NE667 03548 « 06059 =-+00604
+95000 +93868 s 4U418 ~¢00622 =edi0999 _ __ 209962 201613 205919 ~e04063 —
«95000 «95822 63920 ~.01043 ~-+19138 «09935 -+01075 +03350 -e06586
+95000 «97775 «B87422 ~ 01171 -.20704% + 09296 -+03935 « 00321 -+ UB9TS
+95000 98820 1.00000 ~.01167 ~:20626 09453 ~.05680 =201304 =+10756 -
1.00000 93207 0.00000 0.,00000 0,000v0 -+¢11%596 03490 -.03298 «08298
____l.00000 295822 233489 ~+0213]1 -930787 208974 201632 05273 ~+03701
1.,00000 «97775 67243 ~+03006 -e43416 09364 " =e00313 «03734 =-:0%5630
1.00000 «99728 96002 ~.03505 -¢50625 «09364 -.02268 «01931 =+07433
1,00000 1,00000 1,0000Q =203542 =451161 209531 ~20254¢C 047590 =207780
MINIMUM OF (C -C ) = «0185 AT 75000 PERCENT SEMISPAN AND 100,00L0 PERCENT CHORD
P P ]
UPPER SURFACE LIMIT

DELTAT » 178,863 SEC.» T ¢  215.681 SEC.

i |



¥61

0400

TABLE OF INTERPOLATED ORDINATES FROM DESIGN PRUGRAM

5.00

10.00

(Z1/Cy, PER CENY)

60400

o 20,00 30,00 40,00 50,00 70,00 80,00
90400 100.00
Y/8/2
0.0000 0,00000 0.00000 0.09000 0.00000 0.00000 0.00000 0.00000 9.00000 0.03000 0.00000
o __0.00000 0.00060
0250 0400000 0.00000 0.00000 ¥.0000y 0.00CU0 0.,00000 0+v00u0 0.000u0 0.00000 0.00000
e _ 6,00000 090000
40500 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0400000 0,00000 ©  0.00000
 0,00000 0400090 B .
«07%0 0.00000 «16630 .18163 -.62367 ~2,10829  =3.58371  ~4,78263  =5.66752  =6425520  ~6.52485
. L =7413263 _ _=8.6997%.
+1000 0,00000 +00403 -.10230 -.79912  -1,88718  -3,00902  =4.00117  =4.80766  =5.,39718  =5,77695
- _ 6416086 ~6.85766 e e I L .
«1250 0.00000 -.00491 -.09838 -.70727 -1.64437 -2,63207  =3.52281 ~4425127  =a77B61 -5,085106
_ =5,3u348 _ =5,74196
+1500 000000 -.03862 ~¢18518 -e87894 -1.87596  =2.93633 -3,91957  =4,75383  ~5,39322 -5,80655
L L.._m6.1319¢ ~6449993 - . .
1750 0.00000 -003240 -~ 17466 . =.83750 ~1.,79916  -2,83283 -3.80642  —4.64G48  =5,28416  ~5,702u8
o . =5497417 _ =6.28197 o o s
2009 ¥+00000 -.01684 -413390 -.74872 —1.65726  =2.64865  =3,59249  ~4,40722  =5.03630  =5.43432
B =5,68780  -5,93845 o
2500 0.00000 .01974 -.07134 -.6¢511 -1,48563  =2,44750  =3.38556  =4,21159  =4.86372  =5,260ué
25,52025  =5,77012 o o o
+3000 0.00000 .05803 ~u2659 -456201 ~1.40243  =2,37491 ~3,35447  -6,26206  =5,03421  ~5.62440
-6,02812  ~6.39148
«3500 0.00000 +08513 +03953 -¢43159  -1,21389 . -2.14059  =3,10266  =4,01632  ~4.8257&  ~5,48616
L ~5,97235 _ =6,40887 L
4000 000000 213662 «17613 -ei0503 -e71362  ~1.47939  =2,30367  -3.1uB67  =3.83531  —4.42376
_______"____:iL93999 ~5443073 e
4750 0.00000 «19323 «31608 «17228 ~431549 -499202  =1.75841  -2.56968  -3,30083  -3,92337
e _..=4.53006  _-5.18962 . __ —_—
+5500 0.00000 32818 53171 +59647 +33507 ~a11437 -.69498  -1.31599  -1,92697  -2,5245%
o -3,15228 -3,64239
+6250 0.00000 440330 «71902 1.08715 1.15626 1.01990 75331 140958 «02436 -e37779
-.81664  =1,32164 —
N
«7000 0.00000 +45558 « 56225 1.53291 1.97211 2,24904 2.39403 2,47361 2458420 2.60034
2.52261 2.32170 .
+ 7500 0.00000 ~004748 -, 06590 91153 +15634 24203 +31078 +380693 244809 +53314




s6l

58172 49200

. 8000 0.00000  -,01658  =-,0 - - -
261285 70642 ]

19000 6,00000 =913149 _ =.24211 -2490072 246719 - 464659 =240392 === =,265%& = _=.01318 @ ,2625]
256944 284760

19500 000000 210343 15592 402647 @ =,320l6 = ~,61133 @ -,8%5498  -1,03183 @ _-1,11780 @ =1.15702

=1.17343  -1.16701

10000  0,00000  =,33905  -,65954 =1,264481 ___141‘252_____241ﬂhhl_____24i2h35_____llﬂlnll___._343llnl_____141112l

=3.43413 -3.,%564181

. PUNCHED DRDINATES HAVE BEFN REQUESTED. CHOQ MMUQMF_MALES_A&E_MCMD EXRST. -

AN IMAGE OF THE PUNCHED DECK FOLLOWS,

969=-500 17 LDAD CHFCK CASE 22 SPAN STA, WITH FUSELAGE AND 7 TERMS APYION &

0,000 5,000 10.000 20.000 30,000 4v.000 50,000 60,000 70.000 80.CUD
90,0001006.,000

0,000 2,500 5,000 7,500 10,000 12,500 15.000 17.506 20.000 25,000 .

304,000 35,000 404000 474500 55,000 624500 70.000 75,000 80.000 90,000
95.,000100,000
0,000 0,000 _Q.000 0.000 0,000 0,000 0,000 0,000 0,000 0,000 _ ___
0.000 0.000
0,000 0,000 0.000 0.000 0,000 0,500 0.000 0,000 0,000 0.000
— 0,000 0.000
0.000 0.000 0,000 0,000 0,000 0.000 0,000 0,000 0,000 0.000
0.000 0.000
2166 2182 =3624 =£,108 -3,589 =4,783 =5,660 ~6.255 =6.025
~7.132 -8,500
0.000 004 =,102 =+799 =1.,887 =3,009 ~4.(01 ~4.808 ~5.397 ~5,777
_=belb] =6,858 :
0,000 =005 =098 =707 ~1e644 ~2:632 =3,523 =4,251 ~4,779 -5,085
=5,343 =~5,742
6,000 =,039 ~,18% <4879 -1,876 =-2.936 -3,920 =4,754 ~5,393 ~-5,807
“6¢132 =6,500
0,000 =,032 =41T75 =a838 ~1e799 =24833 =3,806 =4,640 ~5.284 ~5,702
~5.,974 =6.202
0,000 =017 ~el134 --749 -1.657 =2e649 =345%592 ~4,407 ~5.036 -5.434
=5.688 =5,938
0,000 020 Jg11___Lhz1__1L_ﬁﬁ~_24311._1L1§h__&J212_~jJJE&L_}JZ&Q__—___—
=5,520 -5.770
0,000 ¢058 =025 =562 1,402 ~2.375 -3.354 -4.262 -5.034 -5,.0624
=5.028 ~b,391 _
0.000 +085 0040 =4432 =1,214 =2.14]1 -3.103 =64,016 ~4,826 =5.486
~5.972 ~6.,409
0,000 +137 2176 <010% ~,714 ~1.479 -2.304 ~3,109 -3,835 =-4,424
=4,940 ~5,431
0,000 #1903 0316 o172 =4315 <4992 =1,758 =2.570 -3.3L) ~3.923
~4,530 ~5.,190
0.000 +328 532 0596 6336 =oll4 =695 =1.316 =1.925 =2.525
=3.152 ~3,842
0.000 « 403 «719 1.087 1,156 1.020 « 753 2410 2024 =,378
-.817 ~1.322 :
0.000 k56 0862 le533 14972 24249 2.394 2.474 2,584 2.600
2,523 2.322
0:000 =~e047 =4066 «012 156 242 320 «387 2448 «533
«582 0492
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0,000 =.017 =-.032 <-,064 -.075 =-.055 «02¢ 138 o287 4485

613 « 706
046000 =¢131 =0242 =040l =—4467 ~ub65 =,604 ~-.266 -.013 2263
«549 <848

0.00U 2103 4156 026 =¢320 =,611 =-.855 =1,032 -1,118 -1,157 -

-1,173 -1.167 - : _
04000 =4339 =+660 —1.29% ~1¢756 -2,187 =2,526 —2+821 =3,074 ~3,2T7

~3,434 ~3,562

TR RN AR KRR R R AR KRR AR AR AR AR F R R R R AR AR R AR R S AR RAOVERLAY Gy DEPARTHSFAAFARAERRFRRSRAAARERRo Rk R RS SR AARRRRRREERHRER GRS

THRERRERS RSO R R N E RS RR R AR R AR R KRR KRR R AR RO RROVERLAY 1, ENTERFREERRMAA R rd kR A RS R RSN A KRR AR AR R R AR A AR AR AR Ak

ENTER WRGEQM-~=WRYTE CEOMETOY ON TAPE .. _.. . DELTAT = o274 SECe» T & 215,955 SEC. _
EXIT WPGEOM

UPCATEC WING DEFINITICM

WING CAMBERP SURFACE READ INTO RASIC GECFETRY

T T bk ) ThEkFR Fkkk % hk ¥ENE TTOTRING T T T wad TTRRAE TRAERT T TR S 1zl T
REFA = 9898,000C CBAR = 106.41CC XRARIN = 1£7,C00C
n = 77,3280 X0 = £3.1C4C Yo = 93,1¢%0
S : : Yo . 4,G68F YC = §JEZ5C : TToET YR & TQUSIgeTTT T T
70 = 06000 0 - 0.00C0 10 = 0.0000
FEARD = 166,07C0 CHORM = 160.122¢ CHORE = 149,75CC
PERCENT CAMPFR HALE=-THICKNESS CAMPER HALF=ThICKNESS CAMRER HALF=THICKNESS
CHORD 7 UPPER LOWER n UPPER LCWER " UPPER LOWER
D M " 040000 0.0000 ~° 0,0060D €.C0C0 €.0000 ~~ULCO00 T - T@JC00CT T, 0C000 0, 0000 T T
2.5 «1371 +5700 «570C «0032 «570C <5700 ~.0224 «3500 <5500
5.0 2757 «7140 «7140 00064 ¢ 7140 «7140 ~e0646 «7120 «7120
- 19.¢ 2022 2720 . +R72C ~.1¢32 BT20 T GET20 TeT2%PS T JBTRC T SRTRCT—— T
2040 =1,02F2 1.0500 1.,0500 ~1,2795% 1,056y 1.650¢ -1,2482 1.0540 1.0540 '
36,0 -3,%007 1.1450 1.1450 -3,0217 1.145¢ 1,145¢ -2.7171 141560 1.1%60
40,0 -5.9€1Q 1.2000 14,2060 <4,2184 1,2000 1,2600 7 "SRG T TR2I30T T IIYOT T T !
5040 ~7.9421 1.2300 1.2300 -£44069 1.2300 1.23C0 -5,712¢ 1.22%50 1.22%0
60,0 -9,412° 1.2490 1,2690 ~7.£992 142490 1.245¢ -£,62€S 1.2270 1.227¢
70.0 -1G.207¢ 1.1700 1.170C —B.6424 1.170¢ 1.,170¢ ~7.R218 141270 1127 T
80,0 -11.,0021 «9370 +937¢ -9,25C6 «937¢ .5237¢C ~8,4110 .8830 L8820
90.¢ S ITAR 5460 «5460 ~Go8E58 «54€6C 056460 -R.8712 «5070 «%507C i

SUS100.0 0 ¢ T =1%.1156 ¢ 0,0€00  0,0000 -~ <I0596I5 T UL0000 - G.0000 - ~TTTT9L%367 " 0R0C00 0000




L6l

PERCENT

e CHOR

0.6

- yp
yo
e
- rHORD

CANRER
B 4
0.0000
« 0107
«021¢
-.09%0
-, 795¢

C=1,8000

-3,0089
-4 2664

T =%542014

=6+1170
=6.6371

TeEy0394

=7.2%30

TTTTTTUHERE Y Wk

PERCENT
" T CHORD -

X0
Yn
149

CHORD -

CAMRER
7y
0.0000
o CF04
«100F
»1929
2571
W4T45%
«E4A1
« 5602
2 £160
oEhR]
26610
-L1-L]
5921

* 116596007
s 16,3330
= .0.000C
. 12%,3500C
HALF=THICKNESS
uPpER LOWER
0,000¢  0.6CC0
+5500 5536
£ 7150 «715¢C
WA760 $B76¢
1.1260 1.,1260
1.1740 ~ 1,174C
1.2350 1,2350
1.2500 1,2500
1.,2290 1.229C
1.0F70 1.087¢
«8400 .8400
W474T T JET40
0.0000  €.0000
R TY1] hhEE
= 72%5,8100
= 47,5450
= 0.0000
. 32,6810
HALF=THICKNESS
UPPFR LOWER
0.0000  G.COU0
«1340 01340
2610 42610
44950 <4950
«ARO0 £880¢C
1.1550 1.1550
1.3200 1,320¢
1.3750 1.2750
1.7200 1.3200 ~
1.1550 1.1550
«RRO0 <8860
+4950 +4550
09,0000  ©.0000

T X0 AT IS ELSEOT Y0¥ 2258100
Y0 - 31,250C Ye = 47,5440
10 = g.0¢0¢ 10 - 0.0C€00
CRORM  ~&~ 7 TT.2850 — " "CEORD” "= Er411:21Y
CAMBER HALF=THICKNESS CAMBER HALF=THICKNESS
(ZV"" " UPPER ™ " {CWER = "~~~ =7~ (2¥F """ T UPFERT T LOWER T
CeCCO0 G.000C €.C000 0.00¢CC G+0GCO 0.000¢C
«073% «5700 «£70C «G504 «58G60 «58CC
«1871 «727C W 727C T T 41008 TeN290 T TULTICY T T
#2286 «9g2C +502C «163¢C #9310 29110
«1218 1,0980 1.0580 «3572 1.1340 1.134¢0
-.2601 Y.,22CC 1.226C LY LY A Y4} B Y4 3 1 A
-.787¢ 1.266C 1.2860 efGR3 143430 1.243¢C
-1.,3€26 1.315C 1.2150 oG04 1,3750 1,37%0
-2+Ci11 1,262C 7 T 1.2620 61?7 T T1.3200 TTYLEZOR U
~2.57¢¢€ 1.,1C50 1,105¢C b483 1.,1550 1,15%50
-3.,0567 « 842y «042¢ «E612 «8800 +R800
=3,522€ T TTeeT30 24720 TWE4BE T 4S50 T GReEyT T
-44G267 t.0c00C C.C00C «£623 C.0G00 0.0c00
WNING T 7 Tk Thhk TTRRART BE X I 17 ] T
xt = 258.,210C Tt T T
YC . 66,2500
2C = 0.GC0C
CHORD = 14,6445C T TTTrTmTrT T e -
CAMBRER HALF=THICKNESS
(2) UPPER LCWER - D
0.,0000 0.0000 C.CGCO
~.0249 +134¢C 01349
-+ 0490 «281C 26107 - - Tttt
-.C9%23 491G »4910
-e17GE « 8800 «E£C0
-e2537 1,155C 1.,155%C T
-03159 l.28%50 1,2850 R
-e 284S 1.3750 1.375¢0
- 4075 7 "1,3200 1,320 & "o T T T
-oh43t 1.155¢C 1.,155¢C
-24734 + 2800 «8800
-a4560 +4950° 04550 T T T T
-.511¢ €.0000 €.C000
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MACH Nf.= 7,7000C

YMAY®  272,655C0 NCNs=

CTIFICE T 14007 T U TNOWe 0,00 SYM¥F=
NOPCTe 12 JBYMAX®=
¥Pry
o B | 0.000 1 i
2 5,000 2
2 10.00¢ 3
& 20,030 4
5 20.000 |
) 40.09¢ ¢
e A %0.000 7
f 60,000 e
9 70,000 ¢
T 10 €0.000 1C
1 90,000 11
12 109.000 1?
—TT 13
14
15
1¢
17
1r
7 - 19
2¢
21
22
TUTTTT T T PLANFDIRM ARFAKPOINTS T o
X Y 7 CHCRD
1 77,3280 0.0000 0.00C0 166.,C7CC
2 77.3200 4,968R 0,0000 16€,0700
TITTTTTEII0ON 0 T E.E250 © 0.0000 160.1230
4 93,1650 Q,5100 0,00C0 149,7500
5 116,.9800 14,3330 0.0C00 12%,3%500
TTETT TISBLYE00T T 31,2500 T0e066TY - 77.2556
7 225.8100 47.%5440 0.0C00 32.6810
8 22548100 47.%450 0.0C00 32.681C
TTTTZBRLG2I00 T 6R7500 0,0000 " ~7"1&,8%%0 "

4G CBAR=  1C€,4100C

T ReQ=TIO 1T LOAD CPECK CASE “22 SPAN STA WITH FCSEUATE AND 7 TFRPY =

XRAR= 187,0C0C0

245,0124

1.0C ~ "7 SHCEC= -0.C0 T e
22 RATICs  4,1%32%5¢
Y82
C.000 . N T T T
2.500
5.CG0
7.5C0 - - 0
16.€C0
12.5CC
15.6¢0 ) T
17,560
20.00¢
25,000 Tt T
20.0CC
35,000
40,000 TtoTTm T
47450C
55,060
62.5C0 - -
70.CCC
7%.0CC
80,000 - T Tt T
§0.6C0
55.000
10C.C00 - - T 7=
AUX,. CHORC XLE XTE AUX XTE
166.0700 0 77.328¢ 243,3680 243,36G80
166,0700 1 7742280 243,2980 243,2500
16641330 27 T TT.328C T2RISAGRD TR, IGEC T
149,7900 3 77.3280 243,3980 243,268¢
125.35C0 . £3,1040 242,2370 243,2370
77.2550 - B8, 87SS THISOTET UTZAILOTSYT T
32,6610 6 S4,£556 242,5146 24249146
22.6P10 7 160.432¢ 262.,75°0 242,7%80
T4, 6450 8 T ICE 2081 T242,6018 T 2&ZL.60L%
S 111,6€43 24244448 24244449
16 117.7663 242,3710 242,3710
ToTT T mTmemomsm e 12348362 T U242.0112 T - 242,011
12 129.312¢ 263,2515 243,251%
13 1325,087¢ 263,4€17 243,6617
- 1% IR0, 88 IT T T T RRE IIIU T ERR TR0
18 14€,639% 246,5722 2h&,5722
16 152,4153 245,0124




661

FUSFLAGE DEFINITION

- x RAM T OAREKTTTT T Ty T
0,00000 0.00000 0.0C000 10,0000
16,67¢00 ?2,73501 23.50000 8.55060
33,3300 4e27P19 £7.500C0 7.10000
5U.0CC00 ®,32255 79,00000 5464000
66.,67000 f.10264 117.00000 4,17¢C0C
£3,33000 6422701 126.0GG00 ~ - 273600 - T T
10G.,0000C 6,1752% 119,80C00 1,28060
116.,€7C00 %, RE222 108.00600 -s34C0G0
133,33000 £,78122 10%.00C00 ~1,6C000 o
150410000 LNLET X0 4 1067.00000 ~3.0400C
166,66000 LRLELY 4 107.00060 ~4,50060 T o
13,3300 £,808,9 106,00000 ~5,90000
200.40000 5.,69R04 102.,00000 -7.46600
A 216467000 Xa87002 $4,00C0C -8, 65000 B - A ~
233,33¢0C £.014543 79.00000 =1C.25C00
250.GL000 64,2332 59,00000 =11,7¢CCO
T 266467€00 1,24702 23,00C00 =13.20000 - o T o
293,230000 1.59%77 8,00CG0O ~16,¢6600
295,.00000 0.00600 0.00000 =15.,7C00CC
NACELLF GEOMETRY
- ARIRIN LYX,Yy?) "~ =~ =~ - X T TTRADILS T ¥ 1.1 7 D
21%.42000 16422000 -5.,R0000 €.0C000 2.8€65CC 2%, T0¢5¢
T v ) 2.606C0 2,.,GE3TC 27495488
15.,4700¢ 3.6330C 41,4¢%CC
21.52500 3,77000 44,6512¢
- - - T T2€,017C0° T T M EBACCTT T UTTTRY G T
32,0¢7Q0 3.42CCC 3€,745¢4]
35,040C0 3.64200C 36,74541
FRIATN (X,Y,7) X RADILS AREA
T T T T21RL.E7000 21,28000°° 77 SR,90000 000000 "~ T BESGU T T T 25 TRERE T T T —
2.06C8C0O 2466340 27.6540¢6
15.,4700¢ 3,623CC §1,465CC
o 21,525C0 3.,7760C T AR EETZY T T T
28,G17CC 34654CC 41,6457%
32.0670¢ 3.,420C0 36,74%541
T N " T T T T T e TR000 T T T 3,200 FETRSRY T T
HORIZANTAL TAIL PLANFCRM .
X A 1 CHORD BY HXLE HXTE
1 261.0000 ?.0000 =14.0€00 25,0600 1 gég.ggsg :::.gggg
o . 0 -14,0000 9,4000 2 63,333 .
z 211.0¢00 11.068 vo 3 2¢€6,2770 20€,0CGC
4 269,2222 286,00CC
e s - 5 212, TEEY e¥E,L,LTCT
¢ 75,1111 28¢,.,000¢C
7 278,65%¢ 20¢,C0C0

VING NOWNWASH AT TATL SHIFTED PER w-B INTSCTN




00¢

XPCT 0.00
Q90,00

Y{B/2
G+ 0000 0N.00000
~7+13200
«C250 0.0000¢C
-7.13200
«0500 0.00000
~7.12200
«075¢ 0.00000
~7.17200
21060 0.00000
-6.16100
1250 0.00000
=5.3430C
«1500 0.00000
=6+1220¢
1750 0.09000
=65.97400
+»2000 0.00000
=5.6RA0C
«2500 0.,0C000
«%5,%2000
«3000 0.00000
=6.02R00
«3500 0.0000n
~-%,072960
«4000 0,00000
=4 .,9400C
24750 0.0000¢
-4,%5300¢C
«55CC 0.00000
~3.,15200
06250 0.00000
-.91700
+ 7000 0.00000
?2+52300
« 7500 0.00000

5,00
100.00

«1£6400
-f,50000

+ 16600
~8,50000

«16600
-8,50000

16600
-F450000

+00400

) -f.BSBOO

=.00500
=£.764200

=-+03900

=-£,50000

-.032¢C0
-6.20200

=+01700

-%,02R00

02000

=5.77000

+05800
-64390100

NR500
-£,4€900

«13700
~5,43100

«19300
=-%419000

«373800
=3.24200

40300
-1,22200

«45600
24372200

-, 04700

"TABLE CF INPUT Z/CT ORDINATES S " -

1C.0C 2€.00 ‘N' 39-09_ 5 40.00 . “__22199., "—_"mqg:gg 7C.00 90299
18200 -.62406- -22#6553““”>-;:5é;c;—_”“i:j;;;;; ~5.660800 -€.,25500 -6.62500:
10200 -.62400  2.10600  -3.50400  ~4.76200  -5.6600C  -6.28500  =6.6270
L1000 -.62400  -2.10800  -3.5R400  -4.78300  -5,66800  -6s25500  =6.6250C
;iE;;C_ -- ~+£2400 d";é.;séo;"‘ -é.sgaocm_"_::j;;;of-hmn;g;égeoc =+.25%00 ;;:;ZEOC
-a10700 479900 <1.88700  -3.00500  ~4.CO100  ~4.80800  -3,39700  -5.377C
-.O;EOO =e70G7CC -1;64200 ~2.€32C0C - :E.Egaoﬁ - ;;:;;;;;”—- -4.7;;;;--F ;;:;éSOOW
-;légé;_ .‘;.67?6£-l-.:;:;;é06.“ -2:43;;;__“_:;:;;66;__——:4.75400 -5+39200 -5;;;;;;
SIS0 S.B3ECO 1479500 <2463300  3.8C600  ~4.64000  =5.26400  =5.70200
S1306 -.4960  -1.65700  <2.64900  -2.55200  <4.A0700  -.03€00  ~3.43400
- -:;7100 -.625C£u ' -;;;;600 -2.6;{;0— -é:;é606~ _.:;L21?0C =4 486400 :;;;gc;d
:;6250C -.56;00 --1.;0206 i -2.57566l— -;;:;5;00“-—_:::;;200 ~5,02400 -5;:2400
.64600 ~+43200 li;z;&;c ;?.14100 - -:3-;6?66 - ;;;01600 -4,82600 —5:;8606
47600 =.1050  -.TL400  ~1.4750C  -2.30400  -3.10900  ~3.83500  -4.42400
1606 7206 -u506 -as6200 -la7eec0  -2.5700  -2.20100  -3.62300
«5320¢C «56600C «336C0 ~e114C0O “+£5500 -1.316CC =1,.92¢00 =2.525C0

+ 71600 7 1;087CC- l.i;ooc — —1.;;;06 o :;;;QO-. Nm_;ﬁi;06"~ ';;:;;_“““::37;;0
(06200 1.53300  1.97200  2.2490C  2.39400  2.67000 2450400 2,60000
-.06600- .01506 —.;;ec; . .zhé&g_“-g_':;;b;é.‘_-‘_:;;;oc -.44900 .5330;

7



10¢

38200 «60200 o s s T
«800C 0,00000 =-.01700 ~.032¢CC -+064CC -.075C0 -.0%50¢C 02200 «»1380¢C «28700 +4630C
. te1200 70600 ! . .. I, [ it iy SN St
+50G0 0.00000 ~+12100 -.242CC -+401C0 -+46700 -:46500 -+4C4C0 =+2660C =+01300 +262CC
o «%4500 «B84R0D : T ) o T - T T T T
2950¢ 0.0000¢ +10300 «1560C «026C0 ~¢32CGCC -.€110C -.8£50C =-1.,0320¢C -1.11800 -1.1570¢
-1.17300 -1.16700 . Y e ComsenTEY TRl
1.0000 0.00000 =~423900 -« £600C ~1424500 ~1,756¢C0 ~2.,1870¢ -2.52¢0C ~2.02100 =3.07100 =3.,2770C
~2,43400 -3.54200 T T T mmm o mmmem I T e
WINC=FUSFLAGE TNTERSECTICN .
CHCRD X Y 7 - T - T
G.0C 76.6096 5.4%51C €.00C0
5400 AP L7250 5.60¢6 «1232
T 10.00 97.2051 60139 «0085
20,00 112,7924 T.7€11 <1.155%
36.0C 12#,0752 5.3%2R -3,2097
40,0C 143,75+0 4,6800 ~£.6519
50.00C TECLAA20 4?2520 =T.543]
66.0C 176.5700 441805 =G.412¢
ST 76400 182,5770 4,49R4 ~10.3877
80.00 210.,1040 4.8711 =11.0021
90.00 ?26,7910 4,73C2 ~11.R441

100,00 ?43,3080 3.490¢ -14,1160

T T T TFUSELAGE APEAS TAROVF AND BELTW WING

PFR CENT CHORD X AREA ARCVE AREA BELOW
0400 76,01 10¢.0¢ 25.03
£,00 88,73 88471 25,93
10.30 97.21 To2¢ " T TUURLGeGT T T T T
20.00 112,79 7075 39.18
30.00 128,08 7F.10 27.31 -
40,00 143,76 9C,. 83 1555
50.0¢ 160436 ¢l 2¢ 10.86
£0.00 17€.97 96442 16,32
70,00 193,58 90.2% - 13,78 -
£0.00 210,18 7€.11 16,61
. 90.00 226479 64454 21.07
100,00 243,40 55.sT7 Ba23



(4114

T W25C

FUSELFGE UPWASH ACTING TF WIRG AT 2LPHAe  "C,UC DEG.

0.00 10.00 20.00 30.00 40406 0,00 60.€0  7C.00  FOLCO  S0.C0 100400
"-2.262 -.290° 307 -,6F4 <1145 TEIBO0Z U <iSES = gCST U UTSTEY TeeT3 75EES
-2.262 -.290 207 -efB4 -10145  =.P02  -.%ES  -,057  ,781 1,813 2,665
2,270 4,521 4.46¢ 3,753 3,47¢ 3.177 2.77¢ 4.271 6.415 44420 4212
2,255 44097 2,923 3,436 3,258 BRE2 T BTTS O 3.TTETAGEET T CXiSTETT RNz
3,160 2,553 2,438 3.321 3,380 3,580 20562 3.e1€ 3,552 g.o_'lo_____z.iw____
24526 24431 2.4R0 2,412 24430 2,481 2,264 2,417 2,124 1.677 1,201
1,923 1,099 1.761 1,692 1,687 1.730 1.E4CT T TIITZST T Y59 TTTTIVIEE YoTTZ
1.462 14407 1.298 1,255 1,247 1.273 14165 1,242 1,156 1,005,197
1.13¢ 1,064 <903 958 951 968 o5C3 .52¢ €71 o762 .00
STI0 T Lk4s 805 T LEC3 w602 7 V613 B A e 1 12 I ) S
472 422 412 414 o417 423 2410 W3B7 G400 436G o246
227 0252 294 .299 .364 +30¢ .3C2 o287 .282 207 266
TTNZEeT 211 J71E 2T .ZZSW2307 U GZICTT RIS UTULZUETT  UTVRUE s
360 4160 85 73 o175 2182 J1E1 177,169 L1e2 o162
122 126 (134 127 ‘143 147 o4 o145 125 134 o129
4097 .101 105 T LD 117 UUNIZZTT G126 0T RTIV O NI T TRIIZ TR IeY T
REAT - 090 1092 .096 .00 L1 s20C 098 a0%E 093
087 .062 o064 J0€5 NIy} NI N3} .074 074 072 on
TRO39T T LOAT T L0%2T T OGS T 047 T TITGE . BT T ABEC T 082 T T RUNE T UsE T
€26 .02%  ,026  ,027 028 €2 «031 €32 034 €25 <036

2 02F . 022 021 +018 oC18 €17 €17 oC1F + €16 «016 «020




£0C

_____XECT_'__ ) 0.07
Y/R/2
TTOLOU0TT T <4760
025 -.269
«050 776
I 4 4 B W T4T
10 ot 54
125 «FO¢
«150 «370
o178 ¢ 2RQ
o200 2726
25¢ o142
«300 «09r
«350 +070
“«§00 o052
1311 «040
2500 «032
«5%0 o028
BRLCNNRC
«7C0 oNF
TWE00T TTL012
_._?09____ ) +01C
000 «00R

10.00

<252
~e252
» 791
# 752
of75
»509
371
+2R0
715
126
2092
0066
«049
+0128
+030
025
020
«015
«011
«010

«0OR

TNTREPENTAL FUSE(AGE UPWASH CN WYNG PER DECREE ALUPHA '™

20.00

0228

228
+ 725
o £9¢
652
b8t
0 4¢
258
+198
123
«0R¢
062
« 047
« 027
«029
o024
020
+014
«011
»009
« 008

36,00

40,0C

-.183
~e183
2730
€74
«€B8
049¢C
0341
+251
«191
«120
CE2
o080
o045
«03¢
«C2F
023
«C15
o014
«011
«00S
«G08

50.00

R -1

=el€4
e75€
« €86
«719
0497
0345
0253
o161
«120
«CE2
oC61
2045
(35
028
023
+C16
oCl4
Te011
+00G

«CCB

66,00  70,6C 80,00 90,00  108.00
SVIEC FIIOTUUS092 U UCEWTY T SUNE T
=e1€C  =a13€ =4092 =075 =40%

o755 .761 V742 o645 .516

FE7 GEBET T LESY TR T ORE T

SEL 723 L7046 Le35 ,z28

e452 472 37 $367 .318

.342 3T azr e T T

291 245 234 217 92

o169 .1ef o17¢ o165 ‘149

215 R L A £ ARSI L}

€3 CBZ  J081  L078 L0715

oCec «€60 .56 05F o026

1L ocat TWCRAT T ORETT T SERETT T

<022 032 03502 a0

.C2E .c2e « 026 .28 020

NFE 022777 T .623 T TGTRITTTULTZE T

.15 €16 015,015 . L0199

«014 V014 014 - L014 +013
wen 2SR 5 & SiniiaY -} 3 SR . § S

eCe5, P05 e0fS 009,009

cce .coe NI .0ce .ces




1414

FUSELAGE UPWASH ACTING ON TAIL AT ALPHA= 0,00 OEG,
xpPCT 0.00 10,00 20460 30,00 40,00 %0400 £0.00 7¢.00 80:C0 90400 100.00
Y/B/2 ’
0.000 1.653 7.019 14,279 ~ 272,134 28,658  30.349 T 76,%34  Y7.537 ®,322 1,008 = L.O9% T
+100 14652 74019 14,279 22.134 28,658 204349 26.534 17.932 g.322 1.0c8 ~34094
$2C0 9.126 10,482 11,409 11,617 11.15¢ G.R63 7.5C¢ 5,50C 3,621 24106 511
T U300 6,859 6,710 6.59% 6,155 5,567 4,886 T,67€ 3,042 2,224 T.5¢E9 JTT0
« 400 4,554 4,332 44055 3,723 2,336 2,920 2.%21 2,014 1,533 1,113 o723
+500 2,100 ?.621 2.714 2,492 2,250 1.996 1,743 1.498 1.207 «924 otEE
+600 2.206  ?40R7 1.942° 1.792 1,63% 1,475 1.31C 1.1%% YL N ¥31 Py T E—
+ 700 1,63€ 1,558 1.462 1.359 1,256 1.152 1,€43 REE] «827 w721 +£20
+£00 1.25¢ 1.201 1.148 1.07% 1.602 4632 JEEY .786 W18 628 ,5€7
+900 2997 T eRy T TTTTeE +875 .828 TLT79 “73¢ €82 o €33 ;35?“‘“"‘:!!6“‘f“‘“'
1,060 0797 W 176 1750 o723 $£98 ot6e o834 2£01 o867 «533 «500 '
INCREMENTAL FUSELAGE UPWASH ON TAIL PER CEGREE ALPHA
XPCT 6.00 10,00 20.¢0 36.00 T4C.C0 50,00 €€.T0 7¢.CC gc.c0 963C6 160500
Yse/2
0,000 - F97 «078 1.%2¢ 3,321 5,625 5,899 5,544 4,143 2,466 1.162 .358
<160 ~.AG7 Lare 1.526 3,321 5,025 5.899 LT G147 ZVhES T.1¢3 <358
0260 1.22¢ 1.%39 1.003 14970 2,034 1.927 1.67E 1,369 1.C46 46 486
+300 1.074 1.106 1.110 1.086 1,435 972 JEE1 «716 «589 wee o356
%00 750 N EE 706 T672 633 1589 T5eT 7T V30T 376 T
+500 +530 +508 «48S 429 0432 4403 «376 2345 +20% o264 o226
46006 .3RC 0272 2% 326 $31F +299 W 2€C $261 0242 .219 194
T W 297  .28% 21T <259 LY <234 e 227 + 208 +I5E IT% «T7T
«80C 0225 0228 0217 +208 .199 <190 «1€1 o172 <164 o156 o147
+900 190 o1P6 W178 o172 o166 o159 0152 o147 2142 o136 «130
1.600 5T S LUBE L 1% L} Y37 JI33 129 3t 7120 3L :




174

'"‘IiFTrNG‘Pne§§6ﬁt‘Euﬁi?ifTENT§*Eﬁt‘rﬁ"iiTirITiIt“FﬁBY—VEtﬁFI"f‘“*

XPCT 0,00 10,00 20,00 30,00 40,0C 50400 60400 70400 ‘ao.co 90.€0 100,00
YIB/2 '
0,0G¢ L0179 7, 0%34 6198~ -.0561 <.0537 T000T D U3 ST & {11 Y . 4. F S 1k k BT 14
2025 «0170 00534 =+0138 =.05F1 ~40332 +0001 .01€1 +0309 6282 0022 -40?52
+050 «0170 oN534 -+013p -.05€1 -.0222 <0C01 oC1E1 10206 «c282 «0623 -.02%2
T 0T5 U017 T 6834 T =,0138 T -.05R1 ~,0232 L0001 JCIFDT T L0339 T TL048e «0023 =0T T
1100 J0440 0319 -+0207 ~a0566 ~e0222 «0C34 00157 00212 €272 10044 =e0251
o125 «0432 +0256 -+0291 =.0%10 ~.0228 «6C10 G152 20252 .0283 .0127 ~30260
+150 «0423 0265 T =,0283 -2 04€9 ~.023% -. 607 115 T ,021¢ ACEL TR 5 & M) UL A
o175 10416 D189 =,0279 -40437 ~40236 =.002¢ +0CEe +0201 0267 €177 -.0048
0200 10400 .0116. «eD279 -40411 ~s0242 -eCC3} $0C75 #0182 0241 «01#2 +0070
250 +0351 L0055 T T=0028F T =00372 1 SV0248 0 TS 0048 T U0EZ T T UGGIZE T LOYTY T TUUL021E T OYW%
+300 +0291 40004 -40298 -e0342 ~o0247 ~.0058 40025 <0084 20124 «0164 «01¢8
+350 +0240 «.0019 ~,0281 -.0318 ~40243 -.0066  =,0001 .065¢ +012¢ «014e +01°F5
400 JOTAY =.0040 <. 078G =eG299 <0237 =093 L0021 T L004Y JO0TE VOIS JOI50
450 +00753 -400P% ~.0258 ~.0284 ~a0232  -.0129  =.003¢ 0012 0 004S <0061 #0126
«500 «40000 -.0157 -,0252 -40270 ~.022¢ -.0147 ~.0CA6 -.3011 (1] «0052 20096
550 =000 =,021% =2 0750 = 0258 T SLG2IE T US0159 S UOET  TRLUUET T LUCOE L TORY T LOUEN
«600  =,010¢ ~40215 ~+0249 =40247 ~4€212 ~40169 ~eC05E ~+0041 -+0015 $0017 «0041
#7060 -40202 -.022% -40234 -.g228 -.0202 -.0178 ~.0148 ~a01C4 . -,CC5¢ -.0024 ~.0018
2860 =~JOITF = 0198 =8%02  =J021F 550220 T =,0215 T TS 0IST T EL0TTS S OTEY T TS 0TRT T TSN 01T9”
+900 =4002% ~+0087 -.0162 ~401¢9 <a0177  -.0189  -,02C1 -.0206 ~-.L2ce -.0203 =40161
1.000 0075 #0022 ~+0002 -.0014 -.C027 -40C77 -.015¢ -.0155 -.C16¢ -.01¢65 -.0172
" NECELLES BELOW WING WITH DFIEINY AT ~— "7 "= — - —
Xs 213,42000 Ys 16433000 Is  =5,800G0
Y= 218, £T000 Ys 31, 25000 T+ =&,9004T
FNR NACFLLE(S) AT X» 213,42000 Y= 16,3300 2= =5,£0000 .

4 LE AREX R o Y FUYT
213,420000 2.R6500C 25.7E£502 NI 20€,234617 0.C06000
214,296000 2,917145 26,724131 0h4364 206.579940 071776

. L] 7.966251 ZT.675093 CRIEI0 ZCT.TTTCSE SCEREST
2164042000 3.023389 27,716025 W044722 208, 465368 «029467




90¢

NACELLE PRESSURE FIELD

Y/8/2 XsPER CENT CHORD AND PRESSYRE COEFFICIENT .
CUANCE SOLUTYTW
NACELLES BELCW WING
0,000  77.32F 743,398
T.000 100,000 -
0.00000  0.00000 _ - -
«050 774328 27P,690 238,700 2384995 239,290 239,584  23G.ET9  260.174  260.469  24G.TE4 241,057 241,353
2414668 261,043 242,238 242.8533 2424827 243,122 243,417 243,712 : L
0,000 97,165 97,171  97.34 97,526  97.704  97.881 98,059  98.27¢  OF,414  GB.EG1  G8.Te9
9B4G4E 99,124 99,301  99.479 56,656 69,834  10C.011  100.186 o
0.00000 0.00000  .03894  .G3836  .C3778  .03721  ,C3663  .C3€06  40355C 403463 03436 403379
003322 403266 403209 63153 .C3097 (03041 02585  .€2526
(100 93,106 231,692 231,702  232.424 222,146 233,668 234,850 235,312 276,035 236,757 237,479 238.201
23P,923  229,64% 240,367  241.090 241,812 242,534 243425¢ 2434675 o o
€.000 92,790  92,79¢ 93,247  93.698  G4.149  G4,60C  95.651 95,502 95,953 96,404  96.855
97,306 Q7,757 98,208 984659 95.11C  99.561  10C.C12  10C.398
0.00C0C  0.00030  .044%8  ,GA294  ,0412G  ,03G67  .03804  .C3€42 03481  ,C2322  ,031¢5  .C3010
oC2REP  ,02706  ,025%¢  .024CB __ .02261 _ ,02115 L1971 L0148 o
2150  G4.ESA 275,304 225,406  22€4499 2274595 228,690 22G.TEE  23C.682 231,977 233,073 234,169  235.264
23€,360 237,455 238,551  230.647 2404742 2641.838 2424534 244,029
€.000  PR,182  AP,1A9  BB.928 89,667  S0.406  91.14%F 91,684 02,627 93,362  S4,101 94,840
9%.570 04,21A 97,057 97,796 98,535 99,274 100,013  1€C.7%2 S
0,00000  0.00000  .05210  .04913  .04E16 404322  ,04C3C 403741  .034€1  J031E¢ 02613 02648
42388 .02126 01945 .02071  .C1821  ,01377.  ,€0S37  .00%03
200 106,208 220,385 2204595  221.972 222,348 2264725  226.1C1  227.478 220,855 230,221  291.6C8 232,584
2342361 235,738 237,114 238,491  23G.PET 2414244  242,£2C  243.F4¢ o
0,000  R3,859  RA.M6E  B4.BT5  B5.884 86,893  B87.503 88,612 89,971 90,920  91.940 92,949
92.95A 94,968 95,977 964986 974595  99.005 1004014 100,513
0,C0000  0.€0000 L0808  .0%645 05202 04762 06225 403509  ,0350C  ,031C0 02709 02357
402379 ,07120  .01450  L00784 (00131  ~.0C484  -.01€32  -.01497 L,
s266 1164976 218,815  218,A25 220,294 221,763  223.232 224,701  22€.17¢ 227,639 229,108 220,577 232,047
239,516 234,985 236,454 237.923  239.392 240,861 242,330 243,541
0,000  P1.261 81,269  A2.441 83,612 84,784  B%,G56  B87.127  BB8,2G5 89,470 00,642 91,814
92,985 94,157  95.329 964500  97.672 98,844  100.C1E  10C.S81 )
5'_
0.00000  0.00000  .08530 (8020  LUSS0P  .05001  ,C45C3  ,CAC2%  ,02%57  ,031C0  ,02¢%3 02282
002370 401663 00914 400153  -.(0557  -.01187  -.C1827  -.0245¢
«267 116,973 21A.015  21P.825 2204294 221,763 2234232  224.701  22¢.170  227.63S 229,108 230,578 232,047
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239,516 234,985 236.454 237,903  23C,3G2 240,861 ¢42,33C 242,541
0,000 P1.254 R14262 R2.434 83.66¢ 044778 85.65C 87,122 88,204 B9.4€7 90,€39 91,811
G7.9R2 4, 1%5% 55,327 G€,.455 G7.€71 G8.843  1CC.CIF  10C.5€1
L 0.00000  0.00000 206520 +06020 465508  o0G5C01  4C45¢2 $C4C2% «03557 203100 « 02653 «C23£2
202370 +01663 <0091% L00153 T=,C0557  -.01187 =L,01€37 S0C28%50 T
0250 117,760 218,826  21B,R36 220,308 221,750 223,252 2244728 226,196 2274665 229,141 230,613 232,085
233,857 235,020  2364%01  237.974  23G,04€ 240,518  242,36C 243,553
. 0.€00 81,105 81,113 82,264 92.67€ _ 844657 €5.626 87.020 £7,2C) RGe3€E2 90s584  G1,T48
92,5827 64,108 54290 964471 q7.€52 GE,P34 100.C15  ToC,.cas
$.€0000 0.00000 06527 06017 +05504 « 04994 «CH4G7 40180 «0355¢ «03062 202845 «C2280
« 02360 N1RT4 <O0AGE GGOT33 T =,LUETT  ~e0120% = CIEEC  =.CL284% T s
#3600 129,317 221,119 221,129 222,710 2244292 225,873 227.4%55 229,037 230,618 232.2CC 233,781 235,363
23F,088  P3R,526 739,499 T 239,5C9 241,06 242,673 TZRI,tI4 285, T3% T
€.000 ROL575 80.5R4  P1.,972 834360 84,748 86,13¢ 87,524 88,612 90,30 91.¢£8 92,076
94,464 9%, 75> 9€., 707 S6.716 98,104 69,492 100,24t  1CO.26E
000000  0.00000 «05570 05672 «04975 +04482 2 C6CCY #3541 .03¢88 C2648 $ 02271 «G2319
O1TT™ 01026 L00%63 047176 <0371 L 027%¢ N HEL 07235 _ T
0350 140,P64 226,216 2764224  227.5C3  22€.785 230,065 231,346  237,%25  232.%36 233,81 23%,100 236,360
237,661 27R,G41 240,222 261,502 2424703 2444063  Z44.CET  PH4LEFT o
0,000 A7, 640 82.6%9 R3,869 050136 04,379 §7.£16 BBo 744 86,774 90,014 91,254 92,454
93,734 4,074 96,7164 Ol.454 98,604 . IGO0, 517 ICTL.T T T
0.C000C  0,00000 «0%092 04754 206417 +04083 «C27%3 «C345% «00402 07760 « 07125 06458
S O%ER] W05320 05106 204540 WU3T5¢E 202970 wU2E0¢ C2E0E m
_ GUO 152,415 276,431 226,441  227.769  229.C97 2304425 2314753 232,642 232,682 233,680 225,307  23£,625
. e (] _ﬁliq" _2‘372'5 " !‘: ‘663— [ x2S [ ] - T
0,000 76,933 79944 81.378 B2.812 84,246 85,80 86,640 264651 88,085 19,519 90,952
LEr% Lk oY, FIY 95,2%5 € E09 SE. 123 59,557 100,552 101,107 o
0.€000C  0.00000 «05957 .05540 05122 .04709 $CH3ICE 204C32 00206 207712 207040 006375
«0%727 0%1%56 . 04981 04305 P EITL] 02523 CIT2T 7T LOYErS : ;
W450 162,087 272,476 222,484 226,157  22%5.P31 227,504 229,178  230.8%1 232,524 234,168  235,P71 237,545
239,218 330,706 239,716 241,389 243,063 2444736  Z4€e3TT 2464771 T
]
0,000 71,614 71.427 73,469 75512 77.554 764567 81.64C 23,682 8,725 874,767 89.E1C
9T P53 CEFTY:B GZ.660 T 94.5C3  9€.546 98, < SF3° 31 S o
UeCO000  0.00000 «07015 062306 NLikil] «05132 04530 , 03548 202382 +02821 02602 « 02401
201626 01145 204967 .G3669 130 NLTLR LCO0ZEF  CUZAT -
2472 16P.9%7 272,002 222,012 223,746 225,481 2274215 228,545 2304683 232,418 236,152  23%,PR6 237,621
230,355 241,0F0 242,004  242.P70  242.P00  24Ge614 24,345 24,380 e
0,000 68,508 68,621 7084 724107 75.350 774562 75.82¢ 82.08¢ 84,322 L %86 864809
97,057 89,255 85,773 9%, 5CH I5.611 G7.85%  I0C.057 100, 14¢ B
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0,00000 0.00000 +07180 « 06511 «C5841 «05180 004241 »C3626 J0332¢ +027T€E «02F12 G21TF
«01001 +09072 -+00837 -.008¢0 C2772 «G1652 «00372 00244

TTIRTE T 16T,00T 277,002 2224012 2234747 2254481  227.716  Z2UGSET  ZIVLEEE TILAZT  Z3RTET  7TNLFED 23‘7—6’2‘5’
23C.200 261,095 2424929 242.869 242,905 244, b44 264€,1376 24¢€,288

TTTTTIT TTTIUUL000 0 CR,TAEY . BB,59€ T T0.8&Y T TFLGEE 75.33T T TTSSTET T TSGR FZLTEE T BALIIT TNELEES T RELEGT
91,045 Q2,290 95,535 95,625 GE.62¢8 97.€83 100.12¢ 1¢C.136

CL.00000  0,00000  JOTIRD  G63I1  WCB5FA0  JO%I80 7 oC&B54T  WTIGTY  JOI3TT  C2TES  JOZEIY T TZYle
0 C10T7FR «QN0¢€S ~+00R4Q0 =« 00R74 =eCUETS -+01686 -oC2€6¢€1 ~eC2¢45 .

<500 7,520 277, 79% 222,904 T 224,502 22 6T T 228 Y39 TEZYLSIT T 2I1GESY T OZITLCETE 23TLTEY O ZAT.UY0 T Z3ELBOB
24C,.%R7 242,3¢" 246,163 265,921 247,101 267,111 267,822 2474822

. 517 65.52¢ 67,591 7 T TT0.455  7Z.919  75.3E% TT.ERT " BU3TZ  HZ2.77€ FhL 74T BTICE

9C, 149 02,6134 98,008 97.5¢€2 9G,16¢ Q9,210 1¢C.16¢ 10C.19¢

T T T.C000F  A.OFO00 T L0610 T J0K252  .C5594  ,0494€ T LC432C T LC3IT1E 091971 WC2€12 T LUZE2Y T Lb1E2Y
«COR27  -,00154 -,01012 -.01821 -,0246C -.0246%5 -.C2E8%22 -,.C2852

o550 187.07% 277,151 727,163  228.6C2  230.C41 1.4R0 232.51€  234,3%7 2¥Y,75€ 237.23% 226,673~ 240,112
241,551 262,589 244,428  245,B€T 247,306 2484764 250,183  25C.57¢

. 000 [ X%k LXIRLL) E5.828F T TBELICK 0. %8y TZLEEE TUETRRYTTTOTIVZET T UGSSCE UURTSTRT T OURALOET
Be 24P FP,629 90,90¢# 93,189 95469 87.750 10C.02¢ 10C.£%?

. 00000 L OBBOA  JO0536F  (C4G2G  J03849%  JCRTEE L TIE5% ~ 07251 — .028%€  ~ 07e€q ™ 02187
02229 01729 «0107% L0423 =e00214 -e00772 =eC1255 -.C162¢

174 158, €76 AT NS T 2T H2E 234 ETY 235,830  737.037 238,235 235 ATV T ZRTLERT T 2RTLERY T AT, 046 T 28R, 248
245,451 26€ A54 247.95¢ 240,029 25C.261 251.4¢€4 252.¢¢€7 253,6¢9
OO0 T RRVITT T T 6RRYE . 66,647 0 BEL.BEE TILGOE 73T T TTOTTLTTT 15,085 PZ.226  BRWASZT
Bt AT7R PPR,GO4 914730 93,357 G5.583 97,809 16C.035 102,261
T T T TGL.00000  0L.0C000 T L0480 T T 04539 T T LURZAT T GCITRGE T T GUTESC T T TL0TIET T G UIOEZ LT ZETT T L0ZYIE 02260

07007 001823 «01912 201619 «C1175 400738 «002CE =-.0011¢

+E50 T 210,170 YETLEY T TROLERT 241,375 CAZ 30T TPRIALTIC T ARG, 13t TOTATUTE O TRE GV TUZAELBSY T AT U09 T PAE T2
249,644 2%C,562 251.479 252,397 252,218 254,232 2554150 258,628

0,000 7,355 67.27¢ EG.R207 " TVILEBI T TILEOY T 75,544 TT1.ERE TA62T BT 6EG T RETIC T OEBLTEY
87,793 89,835 91.87¢ 93,918 95.959 98,001 10C.C42 1€1.772

. . . «07958 «CITES «03%75  LC3TES . CITTE 03072 T4:kD O2E%7 WC2&7%
«C€2201 21210 201957 «C1788 | JC1657 01862 «Cled4? .C1212
)
TR0 22T TATUVRYSRYET TULTOREY 240,494 TRGGIUTT  28YeTIZ T 25C.322 77 250LSIT 251040 2524150 252.7%9 253,.3EF

253,979 254,587 255,196 255,806 2564415 257.C24 257.€34 2584243

T, 00T TP PSS T2 W93 TEGSFL™ T TTCG2TI T T TTSGTT T TGLETE T TETATE ', T2 LAXXAL] FEL&FH LI (L
8CaPRE 1,562 93,26C 94,559 Gtet57 98,355 100,052 101,751

— . T OO0000 T UIESC  GU35E0 T GGTRIVTT T LOITT T T LCITLZT GCITOT T GG TL T SC2FET UMD
«C?2270 «024¢€7 «02365 «02263 002162 «02C62 «016€2 A PLLE]

25P,30¢ 25F,687 ?258,97¢ 259,265 256,554 2%G,843 2€0,132 €0 ,421
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g.000 R4,999 R4, 942 85.887 86,832 87.777 88,722 85,667 S0.632 51,557 92,5¢? G3,447
944392 95,337 964282 97.227 G8,172 99.117 100.062 101,007 .
€.00000  0,00000 .03276 .C3220 .03183 «03137 »€3C92 1Y «0200¢ o 02958 $£26C8 «C2864
+C2P1P £02772 02727 102602 L2627 202502 «02547 #6202
«BCC 235,290 262,622
t,60¢ 160,600 T - . -
. __Le.C000C _0,00000 e — e
850 240,997 285,120
t.C00  18¢.C60 - S
eeeee___..Le0OOCC_ O,00000 e - - .
0900  24€e734 267,670
T80T 160,606 - -
ee.. ..GsC000C  O.cOCO0 _ e e e e e '
o650 252,472 270,147
o 6,600 1en,00n T T e e e ) T T T -
_ -..L.00000 _9,000008 S e — e e
1,000 250,710 277,655
.060  Tta.€C0 - — T
mem___._._Lsf0ocO0 0O,00C00 e e e e e e e e e

DEBUC PAPAPETFR =10

T T T FUSFUAGE FORCF CNFFFICTENTS BASET TN WING REF, CEONETRY
INCLUDING WING DOWNRWASH

TENORTNE WING DOWNWASH

AT ALPHE= 0,000 BLF NFC, AT ALPRA® 04000 PER [EC.
cL 2000000 - 00C00E -eCLO6T4 -.C00211
co 001001 - 00000 -.C00C58 -.C0GCC4
(4] «003G5R ~ 2600795 004357 TTTL.C0TESE T - -
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TABLY OF CAPBER CP AT BASIC ALPE2A
XPTT 0.00 ~ .00 “10.,0¢C 20.1C 30.00 §0.00 S0.00 ET.0C 10,00 €0.00
°0.00 100.00
T YIgr2 _———————— - —_— -
0.000 ~ 000630 200238 00838 «03€TO “o0TE43 « 10746 «1163¢ 205127 06299 «03731
«02R92 «07038
0025 "« 000RE PLLEEL] 200550 «037%2 707823 +ICEQE < T05SY «UG03% LLYAL «0365%
403229 «07497 N
04715 oN9544
<075 » 00903 +014A77 « 02389 «05E8% «10286 «1204% «XT%ES «07333 08828 112 L
06774 +0RBSR
» 100 W 05517 «0%251 «05857 .08138 «0959¢6 31301 LRI A piE « 04597 03081
«04ENT «CEERE
L] L] . . L] . . L] * L] . T
«03262 05274
« 02345 04137
o175 +10715 « 09502 «09508 «10343 «10550 « 10242 «UFGES L1t «U3E83 SOTETO
«01701 «03303
+200 10977 10277 «1033E » 11002 WITT1% «IUEIF 0500 «CE530 «U35X7 «UI&ZH
+01260 «026?9
[ 44] JITFTY < TU93F Y1027 «11€GE +T1E0% «IUFEE «CSITE +UESRE «03%5% «013%%
«01136 002141
L] . . . L) __—_ . . L] LAY [ ] .
«00904 01718
0275 l[:‘ ZU . * L] . L] . . L] L]
«00R0% +01354
+ 300 kil 13057 - 13095 <I356% JI3I87 JIIT00 «C9TIE <0092 S 0R0G7 01355
«0068% «01052
«325 IIFAT 3ELEL « 13908 14192 # 13622 + 12CES . . . .
« 00699 «00621
350 18577 13597 + 14508 < 146%2 14059 < I251% < 1037Y +C788Y +U&ITR UZ23%
«00R%E «00921
o375 SJREEY «IFBIE 18825 «19CHT PLLY& ] SIEXT +ICF37 — «CEIIG .05931‘ TA0TTTT
«012¢8 «01161 )
<400 SISO ISR » 15336 « 155407 SIATEY S133%S « 11737 <0807 SUYES 03352
«01900 «0159¢ y
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k25 «15741 «15511 015442 215627 215255 13609 11047 + 05286 «08446C «04093
o 026086 02191 .
h50 «1582% «15038 «15984 016246 15763 014430 012362 «C9718 «06994 04060
+03560 +02260 _ E '
475 «16098 «16397 16524 016715 016235 014634 01278¢ 21C1¢&¢ 07627 +056%¢
204450 0028468
500 W 16%44 16674 «16790 «16991 +16598 «18210 «13C85% 108682 «00252, «064238
_ $05261 $04534 . . _
o525 16677 W17125% 017204 017353 « 16774 o 15404 013444 211172 200945 207195
«060AS 005434 .
«550 « 17277 17227 «17180 017124 «16705 «15622 213914 «1172¢ .09?57 «08011
06888 05972 _ -
575 2 169E2 «17102 «17327 «17336 016945 W 15657 014166 012217 010324 «G2812
«07771 «07041
«6C0 « 16730 017141 01729¢ «17359 «16615 015628 014451 «12723 211073 +0971%
. JORTIS 08136 . o
o825 « 16736 216824 016912 .i6892 016626 015084 014736 +13356 011012 210724
«09762 «08EH4L
+650 «1612¢C 016678 «16650 016701 016485 015647 15095 +14016 212664 +11823
+10823 .09787 o
0675 «15612 «15R68 016063 016325 +1631¢ «1¢052 «155¢4% «14847 21390 «12859
« 11759 «10986 R
o T00 0157%2 +1%9R0 «16208 «16510 «16597 16493 «16CT2 015429 0 14%40 «13519
012462 210767
725 016531 0166408 16765 16828 «166491 »1£356 o12273 +15%5202 014424 213555
212606 0114695 .
o750 015340 «15336 015322 «1532% 015317 «15141 214872 ¢14498 «13973 «13367
+12707 +12006 .
0775 012624 13744 «12871 013664 014077 0140883 e12GeY «1370¢ »1238%513 12613
«172%01 «12089
« 800 12112 12309 «1250¢ 012756 012924 «12671 212924 «120808€ #12%72 012216
(11754 +11010 i L
o825 «10902 «11041 «11180 011452 11668 211797 «118%7 +1177¢€ 211624 211533
«1126# 10038 .
«850 «CaR3A +09828 09658 +10C78 10220 «1629¢ +«10%502 210294 «10610 W10612
-«10SR1 010551
«6T8 00211 «OR%40 « 08568 +CBEO? +09029 « 06224 «£G4a08 «£§57¢ .09+‘2' « 09887
«000R% +10086
«200 07225 W0N7415% 07504 «07¢84 +07929 +C818S 00442 «G8L92 J0r9s8e » 09221
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20G43¢ P LLLX
0925 #0721R «07286 «07353 «0748B7 +07621 +07€74 «08121 «08364 «02591 «087%8
RLELE] « 08N 2P
+9%0 207256 «07390 207542 07778 «07504 08026 08110 L8189 08250 02257
»ORITE <08253 T
«975 07574 07554 «07533 07492 007440 «G7364 «C7206 «07182 «07063 06941
' 06798 «0665%
1,000 « 06207 «0r18% 06062 «C5P18 «05573 (5328 oC5C76 «C423C ChERC 004511
« 04202 L4797 T -
TABLE OF FLAT PLATF CP AT 1 DEFG ANCLE CF ATTACK
YPCY 0,00 .90 10.00 20.00 30.00 4C.00 T0.CC €. 0T 70,00 0,00
Q0,00 100,00
YI872
0.000 «00052 +00156% 00436 «01198 «01¢40 .C1e8% 2« 02047 «CI587 +CI1EGY +013%3%
001414 201742 .
o025 00040 +00212 «00480 01209 «0165¢ «01503 «02047 «C1964% L1887 +0145]1
«01442 01778
o050 00709 «06%Te 00633 «01247 <0171 «01IGEY «G2CES oCI54E 1k LI 12 82}
01540 «0194R
«075 «00%,7 00671 «00837 «01255 «01933 02247 02174 1880 «0TE30 «01373
«01¢34 «01704
«1C0 «022%7 01682 01379 +014€0 «01759 2C2C20 «02C5C +C188Y «OTETY «014352
«01422 «01595
. . . L) 01725 201484 0174% «CIG4T +0158% XRLEX JOITTY TTL01I%08
«01400 «01%20
150 +C2agE «02706 L1975 01531 +Q1746 L1628 «0154% «C1I503 01739 01580
«01420 «01482
. «04]RR . T 201603
«01461 - 001467
» 200 +CaT14 N30 « 07411 «0Y€7C «01813 oCIEES «CTGRE 01922 +C1FZH +U15%Y
« 01512 01477
o2 oC%? o «02614 «01743 01829 «CI307 «OI5%T +CI931 +OIFAY OIT0R
«01%69 «01505%
o250 ,0525¢ +0FR44 02794 +.CI813 01850 +0164% «015¢S «O0I857 Yk Lk Q1T
01627 «01531 .
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-03122

«02971

JIT5  ,0%R%% J0s19°% 203057 01631 S03%1% N} T3 31 L 0Z007 OTSY SOTEBT +OTB02
Low "e01685 201562 - S s : .
7300 SO 8437w SOITAT N} Tl V019873 TTO0T T IOYT T OO OTE2
(01748 01600 ‘
2378 SO6TER A LTIY N ELH S02142 J0203%5 GUZSEU  W020I5  SUIY90 <CIYET  SUIBET
+0178# 401650 ]
2350 S06TER B LLE| S03671 D J0Z11% L0207 JTZ0LY +TZ03% SOTO9] TOTORY —
01915 L01710
«373 0649 «O%100 «03813 + 02486 02144 +C2C38 202107 Py Y1 «U203% , +UIGER™
201849 01781
+400 07056 S0553% 04215 JOZETC LYY SU2ITS M F4L] +UZI0F 020T™ LT
01908 .018%0
28 06856 L0557¢ ,04335 202821 «02218 $02242 +62165 +02173 »02089 W02C11
+01061 201855
450 $07314 +05940 $06552 $03116 402304 +02200 $02276 262168 «021C5 ,026¢2
+02014 +01008% B
&75 «07914 206377 04987 03393 <2408 +02188 ,02320 2212 «02150 402124
«020%2 101964 -
+500 207544 +06357 +05186 403604 +02598 .02416 +62323 002257 J02226€ $02155
202004 +02061
523 $0R136 +06881 +05577 203967 102807 " 402408 .02362 +€2357 +02267 Jc210F
202161 02152 )
+550 +07RE1 .06827 ,08778 «G4G61 .02578 (C2466 02455 +C2404 +02304 J022¢8
+02266 .02295 -
o575 108772 +07230 +06108 +04207 03320 202632 002522 +02450 202410 +02361
024614 202658 i
«6C0 .08G90 .07780 206569 $0477¢ «03649 02605 102536 «02578 ,0257¢ 002569
+02%06 ,02588 N
625 08528 207602 J06665 204901 103890 02080 «0271€ oG2765 $02786 $02782
002767 <0273
1
+650 +09032 +0R0G6 J07147 L05414 106411 02605 002065 «02951 +02982 «02554
.02924 «02863
675 409701 208681 07661 +06028 +04962 <0420 403572 03184  ,0%18s +03137
+03061 02972
+700 009621 +08883 L08145 L06712 +05592 .C4e01 <0413 .0350% 03258 ?,03192




1414

725 +102%9 09598 ,08937 07566 +06347 05361 104626 .C3975 03489 403262
,02123 03108 -
750 +09%504 4109078 .08653 07733 +06659 02761 405012 . +04377 03793 03455
103263 .0317% : - B
.775 .00%92 09084 08624 07843 .07028  4C€230 05483 .04873 104304 03777
103572 03367 o ) :
.800 LOR766 108592 08419 07614 .07318 L0€£29 05666 .€8328 +047¢7 +04240
0374 03258
.825 08220 00141 08053 .07848 07415 ,0€602 06306 $C5726 JC5165 YTYY
104708 02778
JE50 07737 07759 07687 07561 07303 0£549 ,06511 .C6042 05547 +05097
204750 104421
+875 07484 £07467 ,07450 07284 ,07289 .C7C6R ,06791 LCEa1E 06022 +05578
05099 106433 -
«900 +070%3 407060 . 07084 07116 0793 L07C8e Y3y .C£636 106219 05961
J658562 I3 E) T
$925 06731 206759 06768 06786 7.1 506804 08792 L0776 .Ce627 (06463 06269
05049 .05660 —
2950 406197 06278 06358 06482 08522 .CE563 083525 JCEGES 06341 06136
0579% 05057
2975 05702 05822 05655 05523 05962 205547 08532 .C5832 05704 05538
+NB1RE +0&4PR3?
1,066 J0hEST 06621 04607 JCh%E2 J04523 06471 0434¢ 04222 404086 03532
WLRA J0361F




S1T

969=500 17 LUAD CHECK CASF 27 SPAN STa, WITH FUSELAGE AN

HORTIANTAL TATL CONTRIBUTTON EXCLUDED

~FORTE COEFFICYIENTS

FAMAER FP AT 1 DEG NAC ON WING WING ON NAC
co +455%6369F=02 0 48442753E-03 025709114F-03 +20665¢11E-03
43 «OIAYTTITE-01 «27755641E-0T «5486043TE-00
CHMXBAR ~e17180267F=02 «,22006941FE~02 =+242232439E-02

(CAMBER CL TNCLUNES ~,00407 DUE TO ASYMMETRIC FUSELAGE VOLUME)

INTERFERENCE DRAG COEFFICIENTS

FLAT WING PRESSURFS (ON CAMBERED SURFACE CAMBERED WING PRESSURES CN FLAT SURFACE

CDl' 010477146E-02 CD = «15955408E-C2
NACELLE PRFSSURES ON FLAT SURFACE FLAT WING PRESSURES ON MACELLE
cn = » IR THIB6TE-04 CD = «&THEQT42E-04

INCLUNF FUSELAGE TERMS

FORCF COEFFICTENTS

CAMBEP FP AT 1 DEG NAC ON WING WING ON NAC

cD 04697473V F=02 +4R074130E-02 +25705114E-02 «20665€11E-03
TTTRL T JOUTRISEOF-01 J275R%43€FE-0Y ~ JBAOELUAITE-02
CHXBAR 026142037€~02 <,26026498E~02 =424223439E-02

(CAMBER CL TNCLUDES =,00407 PUE TC ASYNPETRIC FUSELAGE VOLUNE)

TNTERFERENCE DRAG COEFFICIENTS

FLAT WINC PPESSURFS ON CAMRERED SURFACE CAMBEREN wING PRESSURES CN FLAT SURFACE

ce = 210294943€-02 CD = «15837749E=02
NACFLLE PRESSURFS ON FLAT SURFACE FLAT WING PRESSURES ON NACELLE
o » o EETE~ - o = W TRBUTHZE=T4




91T

POLAR W/0 NAC e J004497 +  LO946TS( CL =  +00074%1 ¥  L,633€42( CL =
POLAR WITH NAC fh s 004061 + J100075¢ CL - .096230) +  .6336420 CL =  ,C56220)%#2
CAMBERED WING FLAT WIKG
W/ WACELLFS WITH WACELLES W/ NAT WITH FET 7

cL en ™ o cr D ce

0.00 4001106 201053 001199 .00855 0.000000 -.0000C9

.01 +00004R 00866 . 0010473 .GOTT1 <CCC063 L 0CCO3E

.02 000957 00479 .001015 00684 .CC0253 4000206

203 001072 4200791 001113 «00597 600570 ,00CSCF

G4 .00131% 00704 .001337 L6310 <001014  ,00C93%

05 .001686 +00517 +001689 .00622 «C01584 001487

06 +C021R0 400530 2002167 +00335 $062281  ,002167

.07 LCO7807 00447 002772 NAYIY N LESCL M L VLY

.08 002557 .0015% 003504 200161 «CC4055  +0C35CE

409 0006627  ,00268 004362 £06074 2605132 ,0045¢5

10 005430 L6016 005348 = 00014 JCCEITE  LOCELS?

W11 +0065%Q +00093 006456 -.00101 $CCT667 007465

12 4007816 .00006 £007698 -.00188 609124 ,008905

.13 . 0001GR =.006081 009063 -.06027% C10705  oCTE4TT

16 L010708 -.001¢8 010555 -.00363 +612416 4012165

W15 L012344 012174 -.0045¢ .C14257  .013685

.16 014107 V0135206 =, C0537 SCI622T  L0T%5TY

.17 2015997 2015792 - G024 «C1£312  ,0180C5

.18 +01R014 017751 -.00712 .620520  ,02€2¢5

.19 620157 .019917 =.C0759 WCZZET4 022537

.20 2027427 022169 -.000€E6 .C25346  ,024C86

CHXBAR W/0  NAC w J602616 =1 ,0007%& =CLIT =,087270) FOR €L = 0. 5 CHYBAR = 010530
CHXBAR WITH NAC =  ,000192 ~{  ,096230 -CL}{ =-,087228) FOR CL » Q. » CHMXBAR = .008586

PROGRAN WINF ARTAe  10+£50,6406

REFERENCE APFA . 9r98,0000



L1T

CONFIGURATICN STREANWISE LIFY DISTRIBUTICN

BASIC LIFT DISTRIBUTION

INCREMENT PER -CEGREE ALPHA

% n PR NAC TAIL SUM W-B=C TAIL syr
40154 «01400 ,00067 0.000€0 0.G0C00 200067 «00047 0.000C0 «C0047
6.309 207281¢% .00163 0.00000 "~ 0.00000 T T O0ITY T L.000T0 T LU0I15

124462 06224 200285 0.06000 000000 «0028% +00200 ¢.000C0 2002CC

16,615 $05632 +00429 0.0000C 0.060C0 200429 200301 0,00000 +00301

20.765 207040 200579 0.0000C T.000C0 i . . .

24,923 00440 00722 0.0000C 0.000C0 200732 400512 0.000C0 200512

29,077 «09857 200889 0,00000 0.000CC .00889 .00€21 ¢.00000 « 60621

T 33,231 7 JITZE% JO0T04F  0.00000  0,00000 L0T043 WOCT2F  Cl.00C0C0  L0072F

37.385 12673 «01165% 0.00000 0,60000 «0116% +0Ce33 0.00000 «00833

41,539 414081 «0134¢ 0.00000 0.00000 101344 2006135 000000 +C063%

L ] . . . L ] L] * L] * L ] -
49,846 16797 01548 0.00000 0.000€0 01646 «01126 0.00C00 201136
56,000 +1R30% ,01795 0.00000 0.000¢0 01795 «01236 0.000C0 001236
58,154 OIS 01573 0.0000C 0.00000 TW0¥923 L0f . 201337
62,308 $21121 202026 0.0G000 0.0¢000 202026 «01412 0.00000 01412
664462 «22529 «02110 0.00000 0.00000 «02110 «01476 0400000 « 01476
T0.616 o7 203% «0217% 0.€0000 0100006 0021'5 .61!!, 0,000 . K
74,769 «2%306¢ 20222% 0.0000C 0.0C0C0 202225 N LI ¢.00000 oC15¢6
78,923 26754 « 02307 0.00000 0.00000 «02307 «01£08 0.000C0 «016C5

TTTTEIL07T G 2FIRZ JOZUEE 0,00000 " 0L0C000 — O0Z&B& —  LOITEY  U,.00000  — ,CISEE

87,231 429570 .02821 0.0Cu00 0,00060 02828 «01€37 0,000€0 «01037

91,385 3097? 203305 0.00000 0.,00000 +03305 «02064 0.00000 «62064

. . - L] . . L ] L] [ ] .

99.692 +2279% 206625 0,0U00C 0.0000C $0462% <02€80 0.000C0 «02880
103,846 «35202 205410 0.0000C 0.6000¢ +05410 0034¢E 0.00C00 «034¢E
T0F.000 T5610 N LYAL D.00000 0,.00000  <OEZ38 L O%I3F U,00000  LO&IIF
112,154 W3R01R 07104 0.00000 0.,00000 207104 «04891 0.,00000 +€4861
1164308 «39426 +08109 0.00000 0.00000 208108 «05831 0.00000 - - ,05831

L] L) L[] [ . L] . L] L]

1244616 W62243 «10200 0,00000 0.00000 .10280 +08001 0.0C000 «0R0C1
128,769 43651 11468 0.00000 0.0000C $11468 +06250 €.00000 .052%¢
TTTTIEZL92F T 5059 G IZB5Y T T UL00000 0L 00CGCU T T SIZEST T SIUETY | 0,0C0C0 T LI08TE
137.077 NYIYS +14388 0.0000C 0.000CC W14280 $1217¢ 0.00000 o1217¢ 7
141,231 47075 «16098 0+0000¢ 0.00000 216095 «137%52 0,00CC0 013752
- . PRELL) 0., 0GH00 0. 0COTT « 18043 «1T45Y T.00000 2 1T45Y
149,539 «50691 20177 0400000 0.,0C000 020177 «17253 0400600, 2173%2
152,693 +52099 0224486 0.00000 0,00000 222466 21626% 0.,00000 219265
[ ) 6 L) L] ald—c-dca a.—o-ocvu — L) L] L) L ] A
162,000 «5491% «77%38 000000 0.0€000 27538 023454 0.000€0 23454
1664154 56322 .30281 0.00000 0.000C0 +30281 25654 G.00000 .zsec&
1744462 «59140 216145 0.0000¢ o.ooocc .36165 .36394 o.ooooo .30394
178,616 +6054 1 $39269 0.0000L 0.00000 039269 $3261¢ 0.000C0 +3291¢
T¥Z,. 770 :FTHKK“'"—“:IZIIU—‘“"U:uuvuu‘“‘“‘o:uvvnv’"‘"““itzttn“" PES-TT LI LU Y- LT L
186,923 3304 65621 0,0000C 0.0€000 45621 +280%2 0.000C0 »280%2
191.077 64772 «484580 0.00000 0.00000 +4 08880 406832 0.006C0 +40032
. . . . «OCCCT — #52I07 ~  +%3 . .
199,385 W675A9 55275 0.0030¢C 0.00060 55275 4644C 0.600€C0 prrets
2034539 +6R9G8 +58415 0400000 0,0€0C0 58415 +49355 c.0cCCO «4G355

. . . 3~ T 0.,00000 . e . ; . ;
211,647 «71812 84477 0.00000 0,0G0C0 64477 «55401 0.00000 55401
216,000 73220 «67336 0.00000 0.0€C00 « 67336 « 58425 0.0CCC0 58425

L ] (] [ . L[] . L] 2 [ ]

2244308 276037 77806 .00582 0.00060 «73479 24544 0,00000 4944




81T

22B4462

0774485

« 756138 +01608 0.0000C 277248 «68373 0,00000 «68373
232.616 «78853 «78%12 «026€49 0.00000 081161 «72214 0.00000 « 72214
236,770 «20261 +815%23 03791 0.00000 +85314 W TELTE 0.000C0 2 7647¢
26404924 «R1640 96511 o 0466F 0.00000 85279 #8055 0,000C0 .
245,077 «93077 oR7449 +05235 0.000CC 092684 «8520¢% 0.00000 «85305
249,231 «PH4AS 80646 05371 0400000 «G501¢8 +BET4A 0.00000 WBBT44
253,385 «R58Q12 «aT586 J0552% 0.0000C «GTITT . . .
257,539 +927301 »9318%6 .05653 0.00000 +98809 «95101 0.000C0 «55101
261.693 +88709 094231 +05701 0400000 99932 267670 0.00000 97670
265,847 +0011° 94795 «05701 0.00000 1.00486 «GG487 0.000T0 994 F3
270.001 «91526 +94941 05701 0.0G0CO 1,00642 1.003692 0.0000CC 1.00362
2744154 92924 294821 205701 0.60000 1.,00522 1,0041¢ 0.000¢C0 1.,0041¢
2784308 004342 94675 +05701 0.Cu00c 1.,00376 1.0025¢ G.00C00 1.C025¢
2824462 295750 096543 05701 0.0C0CC 1.00244 1.0C18¢ 0.000C0 1.001E6
2864616 $9715¢P 096461 205701 0.0000¢C 1.00142 1.,00106 ¢.00000 1.,00109
290.770 «9B56¢ + 94360 «05701 G.000C0 Y.0006T T.COC4E 0.,T00CO T, 00T%E
294,924 299974 «94300 «05701 0.0000C 1.,00001 1.00€01 0.€0C0C 1.€00¢1
2954000 1.0000¢ «94290 «05701 0.€0000 1.,00000 1.,00C0C €.00000 1.000¢C

969-500 17 LOAD CHFX CASF 22 SPAN STA. WITH FUSELAGE AND Z TERMS FACH NUMBER = 2.700C

HORTZONTAL TAIL ALPHAs 2,000

HORT7CONTAL TATL CPFFFICIENTS BASED ON WING GEOMETPY

AT CYVEN ACPHA PER DECPEE

cL -.000515 «000595

[y ~. 000040 2000CT0

(o +000439 -o6C0492

___FOPCE COEFFICIENTS
CANRER FP AT 1 DEG NAC ON WINC WING ON NAC
[dy] GLTTOIAVE-07? +AGTITRGUE-DT « 20 (0YIT&E~TT « 2CCE5ETIE-UT
cL 40022R307F=01  «2813902RE=01  ,54P60427E-02 _
CMXBAR 23052844 7E-02 =.2BG497T8E~02 =~.24223439E-02
A =004 Y USELAGE VOLU

TNTERFERENCE DRAG COEFFICIENTS

FLAT WINMG PPESSURES ON CAMAFRED SURFACE

CAMBERED WINC PRESSURES CN FLAT SURFACE

=

« 10%5846330E-02

€D

«15TRTEITE-C2

NATELLF PPESTURES ON FLAT SURFACF FUAT WING PRESSURES UN WATELLE

ce

. 1057465476 ~04

co

«4T480742E-04




61¢C

POLAR W/0 NAC

. 2004457 +  .093479( CL - »0G0228) + .620252( CU = «0G0Z2871%%7

co
POLAR WITH NAC fn = +004922 + «098569( CL = «055714) + «620252( CL - «095714) 492
CAMBERED WINE FLAT wINE
W70 NaCELLFY WITH NACELLES W/C WU WITF RAT

cL co (a4 ch : cr co co

0.00 +001072 201234 «0011¢9 +01048 6.000000 -.€00009
01 «0009%1 201131 +00103¢ +00945 «0C0CE2 «000036
02 000952 «0102¢ «001014 +00842 «000248 «0CC2C5
«03 «00107R «00925 0001123 +00739 «CCQ558 #00C498
04 + 001327 200822 +0013%5 «00623¢ «€00992 «00091%
03 « 001701 «00719 2001712 «00533 #€01551 | ,0014%¢6
06 +002199 +30616 +002192 +00430 #0C€2233 «002121
207 002827 «008)12 «002757 00328 Rl ER 002510
+08 «003567 +00411 «003526 QU225 «003670 «0030213
«09 o 104417 «00208 « 004379 oCC122 20C5024 2004 86C
«10 « 005431 +00205% +005355 +C0C19 +CCE203 006022
o1l «00€540 «00102 «00L456 -+00084 007505 «007307
012 1007791 =.00001 +007681 =.00127 +€C8932 008717
13 «+0061%7 -.0010¢4 «00603¢ =+00260 «010482 «01C250
14 010647 -.00207 «010503 -+00363 «C12157 «011908
015 0012261 ~.00310 «01216¢ ~eG0ASE «01395%¢ 2012686
16 «+014000 ~,00413 «013822 =-.00%598 15878 012558
17 + 015862 -.00%15 015667 -.0C701 «01792% «017624
el8 «017848 =.00618 «017636 =2 00804 «020056 019778
019 2010959 -.00721 +019729 -+00507 «€22361 .022065¢
«20 2022102 =-+00824 «021947 =+01010 +C24810 024450
CHMYBAR W/0 Nal = 003053 =T .09¢228 -CLIU -,706288T) FOR CL = 0, » CHNXEAP = 012338
CRXBAR WITH NAC = 0000631 =¢( 0095714 ~CL)( -,102881) FOR CL e Q. » CHXBAR = 010478
PROGRAM WINE ARFAs  10659,66406
R REN AREA . a8, -




0te

CONFTGURATION STREAMWISE LIFY DISTRIBUTICN

BASIC LIFT DISTRIBUTION

INCREMENT PER DEGREF ALPHA

X ¥/t W-R=C NAC TATL Sup W-B-C Tin suy
4,154 01408 L0004R 0.0600¢C 0.00000 «00068 200046  0,00000 .0004¢
. P 140 1 S . T0,00000  L0018% —  LO0ITZ  0,.00000 L001I2
12,462 04224 00286 ©.00000 0,0C000 200286 +0016% 0,00000 +€0165%
164615 J0%637 .00431 0.0000¢ €,00600 .00431 +0C255% €,06000 +00265
.76 . . 00C LGO000 L 00582 00357 0.00000  LCGC3ST
244923 J0RK4T .00736 ¢.00000 0.0C000 .00736 00502 0.€00C0 «00502
294077 .09857 .00894 0.0600¢ 0.000C0 00894 «0060¢€ ©.00000 +006C8
TTTT33.23T T LII28% T L01049  0.00000  0.00000 L0104 . . —00TIT
37,385 $12672 01202 0.00000 0.000C0 ,01202 .00€1% 0.000€0 «C0R15
41,539 «14081 L0135 0400000 0.0C0C0 .01352 «0061¢ 0.00000 +0091¢
. . L OTS06 T L 00000 T 0L00000 T T L OI50E T I 0L 00000 T L CI0IY
49,846 J16897 L01657 0.00000 0.,000C¢ 401657 L01115 €.00000 oC111%
54,000 J1030% J01R04 0.00000 000060 «01804 01213 G.00000 +01213
58,154 I9713 ,0193% 0.00000 U, 00006 ~ J01934 01304 0.00000 <CT304
624308 $21121 402037 0.06000 0446000 £02037 «01382 0.000C0 +013€2
6L 1462 $22529 V02122 0,00000 0.00000 .02122 o01447 0,00000 201647
70,616 W ELEY) LB21f7 T 0.60000  0.6C060 L0218 L0149 . .
74,769 RLITYS .02237 0.0000¢ 000000 02237 «01533 ©.000C0 ,01523
78.923 W267%4 ,02319 0.0600C 0,0C060 .02319 £01571 0.00000 «01571
R i 1% Py . W‘—‘mmm——u—ﬂmu—‘nwv—'——unu—mm———urﬂ?—
87.231 .29570 JN2R63 0.00000 0.06000 «02843 .01796 0.0C000 .01799
91,385 .aoqvp .03123 0.00000 0.0600C «03323 «62045 0.00000 «02€46
994692 123704 204649 0.0000¢ 0.0C00C $04649 «02816 0.00000 +02816
1034846 +35202 +05439 ©,0C000 0.00000 205436 03293 0.00€00 «62362
TY06,000 7 "‘Tvr77t‘““—THVUDUU“—‘“TEWUWUU———"“TvszTr—————“‘Tvtrsr*—'Trruuuu——"—Tvtvrr—‘—“
112,134 .3801°F .07142 0,00000 0,000C0 107142 .04788 0.000€0 J04788
116.308 439426 08153 6.00000 0.06600 .08153 «051708 0.00000 05708
TTIZ0.%62 T L A0FIE 09720 . . . . . .
1244616 62242 .10325 0,00000 0.00000 +10335 JO7E32 0.00000 «67832
128.769 $43651 .11529 0.0C000 0.0€000 .11529 05054 0.00C00 +69054
132,923 7T T AEORT < 1297207 T 0L.0C000 0.C0000 212520 10 U .

137.077 46467 W16666 0,00000 0.0¢000 W14466 11520 0.00000 .1192¢
141,231 STRTE L16181 0.00000 0.000C0 016181 213461 C.c00C0 «13461
ST, IES T LAUZFT T L TRIAD T 0,00000 T 0,0C0C0 L IBIAC T L ISI7Z T CL.C0000 L ISITE
146,539 50691 .202R6 0.00000 €.00000 +20286€ J1E58€ 0.000C0 W16G€¢
153,693 <52009 .27587 0,00000 0.00000 22587 +18858 0.C00CC J16E2E

157.84¢ JFTRGY JZ¥0T2 T 0,00000  0,00000 L2503 . 0000 20817
162,000 54915 W27686 0.0C000 0.€0060 227686 «22555 0.00000 $229%§
166,154 $56222 «30464 0.0€000 0.0C00¢ +30444 025151 0.00000 025151
170,308 7737 « 33308 0.,000CT 0.00C0C 03330¢ 027387 0.00000 2 213¥2
174.462 58140 «16340 0,00000 0.000CC .3634C «29751 060000 .297¢1
176,616 80868 .39680 0.0000¢ 0.€0000 435480 .32221 €.000¢C0 .32221
—TFZ.TT0 TBTOTE T 7GR T UL 00000 T UL0C000 T L2668 T T T 3R YIS 0L 000C
186,923 63364 L65866 0.00000 0.0C0CC W458EE 017247 0.CCCC0 237247
151,077 $664772 0451063 0400000 0.0006¢C 246143 +3567¢ 0.00000 +39870
155,231 JhHETIRD W D23R7 “0.00000 0.00000 02387 2717 0,000CT o 8217
199.38% J67EAR 55573 0.00000 0.G0000 55572 45456 €.00€CO chB4%G
203.539 WYLLE $58729 0,0000 0.000C0 +58725 $48212 €.00000 «48312
BT Oy T —— L L JGIRI0 .00 . T L EIBIC T L STZTY T U, . T
211,847 J71012 64824 0.,00€0C 0.€00C0 164824 +5423C 0.00000 254220
216,000 473220 67508 0.0€00¢ 0.00000 +67698 $5719C 0.00000 «5716¢C
220.15% ALX4A] ¢ 710534 +000%E ~ 0.CCUCT YA o6TITE U.CUOTU +tUITE
2244308 L7607 .73788 +005R¢ 0.C£000 + 73875 63572 0.00000 e£3572




17¢

228462 W TTHAS « 76345 201616 0.06000 “eTTE62 « 6628 0,0CCC0 - +£6G28
2324616 +7RAB2 «78935 «02663 0.000C0 81568 «70¢8¢8 0,000C0 «70688
236,770 «f0261 +91961 +03812 0.00000 85773 74260 0,000C0 o T48£0
260,924 «21660 «P5066 04693 0.000C0 LR 75285 UL.0PCT0 xhiii]
245,077 « 83077 +AT920 05263 0.0C0CC «93133 «8350Q2 0.00¢CO «835C2
249,231 sRGLNE «90129 «0540¢ 0.0¢000 195529 286E6E 0.006G0 +E6REB
253.385 ,85803 092079 205555 TT0.0600CC 97638 . - . ) «GOITZ
257.539 «R7301 123657 005684 0.000G0 «96341 «93C92 0.000CC 83062
261,693 288709 +34739 +05732 -«00083 1,00387 «95€0¢ ~+00012 = 495564
265,847 «Q011¢ 095206 «05732 -+00221 1.00797 257381 00068 R ALXE]
270.001 ALK 995452 «05732 -+00207 1.00977 98271 00450 «58721
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TTTZE T 7347T%00 T,5%R0 TE¢2%67 T 122.G83¢ TT5 T 221e25CC =G o236 T T EVERS TTTRULABOT
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30 e0,%000 2.2RQ7 6e3144 125,2591 80 236.0C0C =10.4822 4,9227 T¢.1302
TTTTTATTTOCRTEYN0 - T 2,0237 E42R97 7 12442021 - 81 T23B.GSCTU T F10LTIEE TUURCEINE UL, UEY
32 Q64,4000 1.7¢71 642569  122.990§ 82 24149CCC  ~1C,99%4 4466964 66,2011
33 07,2500 1.510% te2170 121.,4265 83 244 ,B5C0 ~11,2%20 ©e%757 6547747
TTTTES TIC0C000 1,258 7 TELIT01T T19,8T01 - TG T Za748000  T-11LBDBE T T 4,EEIT T T EILSEIT
33 103,2500 1,0032 €.1158 117.5046 es 2%0,75CC “11.767¢% Loa2€4) 57,9349
36 106,2000 +7510 64,0517 115.2818 ee 253,7C0Q¢C -12.032¢ &,1249¢ 53,5767
TTTUT3T UT109,1500 JRO0F 5,99858° T113,0382" TTOBT O TBELE5CC -12,298% 7 T TALGEID U EGO04ZE
38 117,1000 2693 £.,940¢f 110.87¢C eR 25Q,6CCC ~12,5678 33,7562 46,36¢0
39 11%.0500 ~-,0020 5,80879 108,6101 89 262.55CC -12,8263 3,5%53¢ 39,6744
%0~ T 11%,0000 T, 25687 5.8473  T107.413¢ Q0 T ZEFYBCCOT FIFL0957 77 31,33I% T UIRGGOVET
(3% 170,9500 -s5151 5.,62Q06 106.4343 L3 2¢8.45¢C ~1%,%46¢ 2,067 30,0687
42  122,0000 -y 7736 5.8020 105.7567 92  271,4CC0 ~12,%5982 2340 25.2313
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T WETT 1IT,L,T0000 -1,P047 TS LTRSS T TT105,152Y TTOT OGETC 2B1,2000 SY&L59YE T OILEUTYIT T R, IINOT
47 129,500 =2,0%96 %7943 105.6742 97 2686,15CC ~14,867¢ 1.2762 501167
48 141,6000 - ~2.3144 E.R052 105,878 98 289,1¢CC ~1%,1452 «9320 2.7287
T RGT T I6% . 8800 +2.%5692 58171 106,3087 " TG99 T2G240%CC T S1%5,422€ T T T GSRGT T T .
50 147.5000 =2,P740 f.B82R6  106,7196 1c¢  265,0cCC¢ -15,7000 0.0C0C 0,0000




62T

TTTFARSEYELD WAVE DRAG UPTYWIZATION BASED ON FAX, AREN — ~~ ~

MATH »

CASE NO.

2.700 NY = 3C

1

KTHETA = 36 -

€{¥} COMPONENT AUILDUP AT THETA = -G6C,000

SIR)SCAPTYRF » .000C

- X SRy
25.0799 0.,0009
30.4200 1241826
35,7799 28,5722
4).1299 86,3975
4644799 64,2556
T 5148299 f1.R8788
’132131799 99,3491
“T6245290 11%,5%82
TTTTTETGETO9 T T 129,013%
73.2299 139,485
76845759 149,3266
" 8349299 1%54,3777
89,2799 157.7145
94,6209 150,2070
TUTT99, 919G 1%5¢.4259
105,329¢% 152,.4046
110,6799 150.053R
“11%,0299 THELLTES
121,3790 143,712R
12¢,7299 141,%199
T 132,0799 140,3103
137.4299 136,9647
1642,7799 140,04R1
T T4E,1299 14C.21%?
153,4700 140,0r72
158,8299 129,741
IS YT99 139,0%¢8
169,5299 129,11%6
174,8799 13646979
“TTI8CVe29% T 1%4,7240 -
185,5799 130.3446
190,9299 125,044"
TTTTIN6, 2799 T T 11BL AT
201,6299 111.6526
206,9799 104.01%57
TT2I23299 T T 95,0054
217,6799 24,7220
223,0299 73,2212
22853799 T 0GR TET
233,726% 4642546
230,474 ) A1.4744
TTT2EE 290 T 1R, 072%
249,7799 649649
255,1299 13068
T2B0LETSYTTTT T E.0000
265,8299 =.0000
271,.,1799 -.0000
. —T U ETeCT0
281,8799 =+0000

S{RW)
C.0000
12.1826
2845733
46.357¢
644259¢€
81,r788R
99,3691
11,5503
'129,0135
139.R853
l48,5787
15943226
17G.138¢
179,9189
189.,4802
198,3019
20846754
219,6455
230.6002
242.170°7
256.0683
26644037
277.8753
2884€652
29B8.0467
3u€.1559
"31ZW4712
316,7141
317.9505
31T5.7696
309.5112
299.1318

284,31327 T

265.9302
24042157
209,E759 -~
175.694¢
1642.6157
TTTlrZ.ee0E
84,9236
6340047
LA xE b 1.r .
3042157
19.6609
B - 274 1. -
L5454
8064

~. 9000 - -

-+C000

S{P),CAPTU

S(RWP)
c.CCCC
12,1826
2845733
46,3978
6442596
81.,87€€
§943691
11,5583
129.013%%5°°
126,8853
148,5707
186,322¢€
17G+15€6
179,5166
189,4802
16€43G1S
20846754
2194€455
23C.6082
24241708
254.0€62
26644037
277.8752
288,6652
2G€.C4L7
306.15%9
312.4712
31647141
317.9%505

215.759E

3G9.5113
26G.131¢8
ZR649141"
27543264
262.975¢

T 24B.441%

22845786
202.0174

1719810 ~ -

146.0782
111,657¢6
3. B77C
TheC4S4
€£3446G4¢€

T 57.0%80

40,3761
43,8401
43,8337
43,0337

RE = 1¢3.147¢

S{BWPF) T STRWPFCY
0.0CCC C.CCCO
12.102¢ 12.182¢6
28,5733 : 2E, 53T T
4Ee3GT4 6602678
64,2566 €4,256¢
81.878¢8 TTTRYLETEE T
9543691 GGe2661
115,5583 11%2,5%83
S 411 & - AN VLY D - |-
136,8852 13548653
148.5787 14,5787
15G.322¢ 156,332¢
17¢.1386 17C.1386
176.5186 176,6189
189.%E02 T TI89.4803
19€,3G1§ 168,2€16
20B.€754 20P €754
21G.€45% 216G £45S
23C.e(82 23C.€CR2
242.1708 242.17G8
254.C€6T° © 256440683
26644C37 26€.4C27
27748752 277.6752
28846652 2OELEEE?
268404617 298,047
30€41556 30641559
312.%712 " IW2KTIT T
31€47141 31€.7141
317.95%C5 2317.5505
3IZ.76G¢ AT, 7EG6 T
209.£112 20%.%113
2GG.131€ 299.121¢
ZEELS14I T T 2BELGISYT T
2754326€ 27%.,32¢¢€
2624575¢€ 26245756
260,441 T TZAELRRYSTT
22845786 22845788
202.C174 202.C174
‘ITT240F05 T 172425127 7
141.017¢ 143,1¢5¢0
114,£21C 12€.3265
95,0657 — © TUUIOTLECTE T
0l4GE4¢ £3.1e03
7346541 73,6541
87,2%8Y T T T ETINEY T T
5e¢.3208 5€.3208
49,4238 46,4230
&7.%801 7 FTSRECY 7T
45,5287 45,5287




0ET.

72200 T T AL8000 T 7T <00006 T T a3,833T T T TTALETIC T 44ATTY
29245799 - 0000 ~+0600 . 43,8327 43,6237 43,0237

e ——— e i e e e e e e e = - . e e e — - PO O

S0P e —_—

—INTERNAL RESTRATNT POTRTS TXT#F]— " - S
SNs  G.0000 SAs  43,R337 FLLs 438,8092
L LS LA SRR L LA A B e
166,7478 ° 2%2,0980
298,002 60,1184
T TR YRR T T TR g7 T T T s s s e o -
15,9426 5641620
324,7108 53,8978 B o
T TTEIERYS0 T ST RI2ET T T T T s e s e
342,2711 49,6452
351,0473 AR, 6439
e T LI0 ra. Rl L b1 ki R IRt -
368,%997 47,7728
377,2759 47,1759
TT3867152) B 7y £35St T
394,02R2 45,1971
402,7044 4447128
A g
421,2568 44,2401
430,030 44,0208 i



1€C

- T CT T TT FARSEYIE(T WAVE TRAC TOPTIMT2ATICN BASFD UON FAX, APEA -

CASE NO. 1
B . ‘FACH = 2,700 KX = 50 NTHETSA = 3¢

SBAR(X*%) AVERAGF FQUIVALFMT BCRY

X% <RAO(R) SRAR(RW) SRAR(BWP) SRAR(RWPF) SRAS (AWPFC) SEAR(RESTRATNED) DELTA SeAR

0.0000 0.0000 €.G00C v.000C 0.00C0 Cc.0C0C 0.0C00 0.0CC0
T UBTT62 12.0020 12.001€ 12.0018 1240018 12.6C1F i Be65T3 T T T T 26,35¢8
17.5524 ?2¢,2039 29,2035 2602€35 29.2035 2G,2C35 15.¢762? ~13,5273
2643285 4746961 47,6954 4706954 4746654 47,6554 2R,220¢ ) 194744
TTTTATLICERTY T T AB.R62% T 65,8C1F £5.8615 65.861% EELBGIS T TTT T A2 FIRYT T T T =23,3%246 T
43,8809 "3,%417 83,5378 63,5378 83.5378 83,5378 $8.1489 -2%43860
5246571 99,520% 99,5263 GG.52¢2 9943262 §G45262 The856 ~24.6403
CUTETAEITTTT T 11244254 112.,3871 112,387¢ 112.3870 112,387C° ~ 70 T T QIoEREY T T ; =20,53€1 -
70420685 121.7892 125.,3886 125.,3P85 125.3885 125.3e8% 1€9,2729 =16.01%6
78,9856 127.,0695% 140,1081 140.1886 140.1JEE0 140.1€0C 127.0141 B =13,172¢
TTTBTCTEIE 7T 17R,1213 T T 155.2423 T 15%5.2422 155,2420 T 1%55.2420° T T 7T TTRAGBIGE T =10,7023 ~
9645380 12%,7939 170.5643 170.5¢40 170.5642 17C.5¢42 161.7200 -8408442
105.3142 171,5€667 18643067 186.3064 18643021 186,3021 . 17e.3211 ~7.9811
©114.0904 7 117.13686 T 20044752 200.4741 2€0.5683 20C.5¢6p2 7 ’ 196,C97% 77T T eBe 47097
122.8666 113,54P1 21247445 21247452 21343427 213,3427 208,7831 =4,55¢C¢
131.6427 111.7€9F 223,5R1% 223.5¢€3¢ 224,9¢€45 224.G64F . 222,078¢ - =2.8R¢€0
140,4189 T 117,46153 +732.8360 223,2932 235.1206 Zas.120€¢ " — 77 T eFFSEIPT T T TST L4904
149,1951 111,7403 239,6077 24140449 263.,0872 243,072 242,65924 -+0548
157.9713 11?2.0879 2643,674C 249,559¢ 24945231 246,5330 249,52301 «C0%0
16647475 112.0576 244,2037 251.221¢ ?52.06€0 282.06PC o N T252.0680° T TTTTTTe400€0
175.5237 111,522¢4 ?41.9135 251.(73¢ 25148663 2514FE92 248,602 ) ~3,26C0
18442998 110,4487 23¢&,5157 24G,2068 250.C1¢€6 25C.01€¢ 241.1718 -P.B84¢E8
T 193.0760 © 0 10R.8595 227.9217 265.,0¢€90 26547728 245,71727 T T ZICLGGIT T T TT=IAGTEID
201.08522 105,7554 21¢,43262 2364743¢€ 237.3868 237.309¢ 21,7388 -18,6510
210.6284 101.2719 201.3533 223.74€1 22443657 226.36%7 2C4.E977 =19+49179
219.%046 0%, 7699 183,5978 20747443 20843487 208,347 ° TEQLEEGA™ 7 "7 TTE18.4763
228.18G8 A7,R000 163,4533 186.£853 160,3173 19C.2167 1764,CC5C -1¢,3117
236495€9 TRH£T24 1642,945¢ 171.4427 172.01¢6 172.4173 157,€306 ~14,38€4
T 2R34TI #7,9897 12145347 152.5224 153.1343 15241107 T TUTRTLUERY TTSTZLChEE T
254.5093 5«,7121 99,075F 133,207¢ 133,763¢ 134,17802 124,627¢ =G455C5
263,2855 41,0103 77.0621 114,76430 115.7128 117,£673 1084 £€8C =5.0262
272.0€17 27.0024 ©5.8626 06,1733 9B.3426 101.2C7F o Q3BBUT T T T =T, 62€8
28048379 12,0916 3646908 17,6325 R0.851Q 83,2522 79.8588 -3,3938
289.6140 72,9601 22,2674 63.7C5¢ t€e1155 ET.544¢ 68,211¢ s 6£70
298439C2 =:0000 15,5400 : 57.7381 5G.55¢8 €L 11RE T T T TTTEDGITEE T T <4ECco
307.1664 -+0000 12.5568 56,7200 57.9724 58.1C49 $84104¢C =eC0CO
315.9426 =+0000 G.9877 55.4¢50 5643466 643420 9643420 =e0CCO
T 326,768 ~+0000 7.9120 53,1268 53.6671 "53,8678 53, E9IE T T T -0 0008
333,495¢ =-.0C00 6.2798 0.648¢8 51.4127 51,4124 5144124 =s00CC
342,2711 ~+0000 409514 48,7€5C 48,6452 46,6452 49,6452 - =40000
351.0473 -+0000 3,8282 47,6622 48,6435 4B,6%35° " T 7 T REGERIY T ELQ000
359.8235 -.0000 340144 46,8479 48,11€9 48,1186 68,1105 -+00€0
36645997 =+0C00 20462 46,2772 47.7728 47.772F 47,7720 -.00C0
" 3773759 =000 149626 45,7663 47,1759 47.1756 TTT T TRTLTTSY =.0cto
386.1521 -.0C00 1.5855 45,3092 46416431 46,1421 4641431 + =a00C0
394,9282 =.0000 141896 45,0233 45,1671 4£.1972 © 4541671 -«00C0
TROTSI0ASTT =+000C T e88&86 T 7 44,7183 - THRGTIIR T T TUTRGTIIE T T LLTX4 ¢1 TSQUOeTTT
412.4806 ~.0000 6269 44,460€ 4444667 44,4607 44,4607 =-«C0C0
421.25¢8 ~+0000 4067 44,2404 64,264C1 44,2401 44,2401 -+C0C0
®30,0320 -+0000 T o198% §%,0203 TORRLGIES T T UURELQRES T T TRR,L U0 =400C0" T
430.8092 -.0000 =+0000 43,8237 43,0237 43,8337 43,8237 0.C000




[AX4

FAP-FTFLP WAVF DBAC OPTIPIZATICN MASED CN MAX, AREA ~~° R
CASE NC.
HACH = 24700 NX = 50 NTHETA » 36— =" T o e e

OPTTMUM FUSFLAGE AREA DISTRIBUTION WITH RESTRAINTS AI”_

Xe 16647475

N v 7 P s ¥ ¥ 7 ) <

4 0.0000 10.0000 00000 C.0000 25 216G.4C4¢ =~G,C76¢8 44R26C 7344GR3
1 7782 G,23kHh «GGR2 3.1304 26 22€.1EQ€ ~G.F173 4.64G4 €7.612¢
7727 7 1745524 Rt 732 l1.928°% 11,6837 27 22€4G5€5 =1C.5¢5F "7 4,2652 £0.68027
3 2642245 T.7094 247378 22.5484 28 245,7321 =11.,3728€C 64,0624 52,6164
4 25,1047 6,0445 3,4F23 37.6£0¢ 29 254,5062 -12.105¢ 2,65C9 42,7564
TTOBETTTUR3,LPRAG T BL178Q 4,0802 52,3001 ° 30 263,265¢ =12.6C685° 77 2,0€24 7 TTITGEEZY
6 - 5246571 544057 46618 664157C 31 27240617 =12,€52¢ 2.264C 1€.5324
.7 61,4333 4.€31R 5.3226 89.,0C32 32 28Q.,R378§ -14,3927 1.5¢0% Ta€459
€ 70,7n0% 3,PE41 ZT¢63 104.4577 23 28G4£14C ~1€,702¢ <0827 Ta.0367 T T
S TR, CR56 2,108"% 5.9740 112.1207 34 2G68,3¢cC2 -1%5.70CC =.0C0C ~+CCCO
10 £7,761R 243445 6.v43e 116,7455 35 307.1¢€¢4 ~1%5.70CC -+0L0C -.C000
TUTTTIT T96,%380 1.5811 549984 113.C3€E¢ T 36 315.942¢ =1%.700C  =,0000 T -,C00C0 T T T
T12 10%,2142 R272 5.8626 107.5751 37 3264471FF =15.70CC =+CCOC =-+0000
13 114,0004 «0797 | S.7271 103.0436 3e 223,465C =-1%.70CC =«CC0CC =+0000
T 147 12?72.P566 ~eFA30 S.6P14 101.406¢ 39 342.2711 -18,70€C =~ -,0CCC -oCOCC T T
15 131,£427 =142 547069 102,1024 40 361,0472 -1£,70¢C¢ ~-.0000 ~+0C00
16 J140.46189 =2.2126 5.7597 104.2188 &1 3%9,822¢ ~1%.,70CC ~+0C0CC =+C0CC
TTUTTTTIT T OY69,71951 =24970% " 5482317 JQ&.B26E 42 36R,5667 =15,70CC ~ TT=L0C0C U= 00TO T T
18 167,971 -3,7376 5.8420 107.2206 43 37743756 -1£.70CC -e0CCC =+0000
19 V6t T475 ~4.5048 £.8360 106.967¢ L1 3fel1521 =1£.,70C0 ~+0CCC -sC0CC
TTT20 7 17,5237 =RBe2404 Te73F1 1€3,4367 65 3G64,6282 -15,7CCC ~.0CCC -.CCCO
21 1P4,2998 ~5.9RAL 545570 G7.4143 46 4G3,7044 =1%.70CC =.0C0C ~.00rcC
22 193,07+0 =£.7770 543211 8Ge285C 47 412.4ECE -15.70C0 =.Cc0C =-¢CCCO
T 23 T 201,P%?2 ‘=Te5h11 5.1307 82,6657 48 421425€F -15470C0C T~.000C TeeG000T T T
24 21C. €284 -R,2245 46,9047 78.056¢ 49 420,0232C =15,700C ~eCCCC ‘ =.0000

25 ?19.4046  =9.0798 408369 73.4%83 50 426,8€C2 -lf.70€¢  c.0cCC 0.c000



CAP-FTELN WAVF DNRAC

_ MACE =

DIQ 2SSGCIATELD

»

O ™M™ & Ny

WTHE ynpMe cuTtry

EXACT VO vre . 17631,22221

TCUIVALENY RORY WP INC 2 1783062057

FXIT CUT

SUCCRSS STCF rraruse

€T

OPTIFIZATICN RASED OF Max,

2.7C

AFES

CASE NC. 1

BY = =p NTRETA = 2¢

hITE VAPIQUS VALLES CF THFTA

CTEETA vse
-GC.C0D 26416367
~EELLLC 28,C4ETC
-FC.CCO ?P,01620
~75.4CC 26.2761¢
=7¢.0C0 32,2173%
~E54u0C 37,56607
-€0.CCO 76,204%¢
~EELCCC Z8,,6777
“£0.CC0 71.2°£07
-45.(C6 18,G6¢82¢%
~4C4CLC 17.4¢070
-35.00C 15,25222
-20.00C 14,3%127
-75.CCC 12.F56¢5
=20.000 17.,7¢22?
-15,0CC 11,62¢619
~1C.CC0 11.76C6C
~CaLGL, 11,44315
GaltC 10,C7E26
£oCCC 11.FEC4T
10.C00 11.516F"
12.00¢ €, 43722
T0.CCC GLZTEET
[N FLET515
0,000 TeEETTP
25400C Te6GT7EF
4¢,000 A,6)7€2
4€,0CT S 62812
£G.C00 Ge611%7
£E,(00 10.65650
£C0.CCO 12,2¢5%)
tEaLGE 11.FGETC
70.0C¢ 12,0226¢
E.0C0 12,(766¢
EQLCCC 1£.46410
E5.00C 23,127CF°
€C.CCN 47.,71¢7¢

ENTIPE ATRCFRFT

r7¢ e Tf.E4GFAE
e = W 1ET2062€F-02
LPTe CPW*e £ 25721237022

TRAC OF TRANSFERPER ARFEA PISTRIRLTICNS

CPTTFUM FC. EOCY COWHe cCERTIACSEAE

FVFEAGE FCo FOTY CDW#x oP1765226T=C2

PETZNTIAL COWH CPAPPEw o, J4RCICEAF.r2



L4X4

OV O DD

NFARETEI N WAVE PRAG

MACH NO,= ,70NNC

NANE 40 MAPC TS

O AMENDM PRCAKDOTNTS

X
77.32R0
77.32R0
8341060
934 1F0

11€.9¢00
16,9200
225.,8100
225.81CN
25F 42100

y
261.0€00¢
?77.000C0

x/C 0,030
7/1C Co00N

A\
N.NC0D
4,06RR
L h28N
C 5100
16,223
21,2500
47,8440
47,5457
FEL2500

CHORR
1€h.070v
166.0700
160,122¢
140,7¢00
12¢.2500

772650
22.FPLly
22,4910
14,4450

EMPENNARC TNPUT

YOI LLI
Y I4
2420890 =14,00G0C
11.00090 ~14,00G0C
594020 16C.C00
1.500 veGor

JRYMAY e 20

e
QR OD LTRSS

CHERD
25.6L00¢C
§.0C00¢

XLE
77,3280
77,7280
77.320¢
17.228¢C
83,104L
EBGFTSS
G4.€559

100,4320
10642081
111.6843
117.7603
123.5362
129,3120
135,087¢
140.6¢27
J46.639%
15244153
158,1912
163.,9€7¢
169,743¢
175.516¢
1r1,2962
1£7.0726
162,848%
19e.€262
2G4 ,64Q2F
210,179%
21%.09%5¢1
221.7328
22646522
229.5211
2224366¢
?35,2586
238,127¢
26045967
243,8b5¢
24€4,7345
240,¢033
252.4722
22543411
25R421CC

FATICw 4,153F€¢

XTF
243,368¢Q
2642,2G80
243,3GE0
247,208Q0
2643,2270
263,0751
2462,.514€
264247560
74246014
24244646
242,23710
242.8112
243,251%
247%.6617
244,.1320
244,5722
24540124
24544527
245.FG29
26%,626GC
247,66C7
24849225
25001€42
25144056
25246477
253.R€6G4
?25%41311
56,2728
25746148
25848562
260.1134
26143675
262,621
€62.8759
c€%5.13C0
26643842
267.€383
f4R 0625
270,14¢7
271.40C8
272.+5%59

Y
0.C00C
1.6563
23,2128
4,06RE
£ 62%5¢C
Re2F12
G.G37%
11.562¢
13.270C
14,9Ck2
1¢.5€¢28
1€,210¢
16,7750
21.%313
73,187
24,8438
2€.5C0C
20,1%63
2G,.012¢
2144 ¢€RE
32,12%¢C
34,7813
3€,4375
37,0€3¢
29,7500
) 4(F2
43,0€2°%
44,710¢€
464275C
4F.0313
4G AETE
51e3638
£3.,CC00
Th,t563
£e,312¢
£7.668¢
5G,€625C
Al,2P12
£2,927%
4,568
£6,2%0C



Set

X
2254 RGL0N
262450000

xic
7I1C

HeANA
G.CO0

Y
2T el
2B2.50000

x/C G, 000
2/C c,nn0
WIKR=BPPY TH
CHORE
Coul
2450
Seul
1G.vG
2vaeul
30,00
4C.00
5(. 00
&4 Q0
TCL0€
8C N0
Qu ot
10¢,00
XPCT Lol
Y/IR/2
0,000 UNOANS
100 JCCP0TP
«2C0 «01242¢
«30C W02070F
«400 020402
e6CC  ouPOTLE
199 «023202¢
1e0CC «Q020CHP

ety 1

A\

L7,55¢ 30
47455630

15,790 ¢
1,700

c
Y

™

nanNnn

Jefulan

33,549 ¢
1,590

TEEeRATIPY
Y
77,2927 8K
01 ,tp2027
LWL YA L
83,€20755
1IN,545925
127,151R05%
162 ,7850444
TEC,AR5 36
176,715 %%
107,579174
290,1°4744
99£,7C1%1%
262,207802

10,00

WNC10R2
-ﬁ01’7q
Nirene
10177
D24 E
.ﬁ?lﬂﬂq
JLTINES

ISR

20,00

002904
$I06OT4
MLILLLIe
16376
J11P747
. 7161t
21207

eGleze]

o7 CHORP
0.00000 28,7500C
10.,0C)0C £.,00CcCO
Te508 pU ARV &
1,500 Ve (UC
7 CHCFD
12,0000 24,200 CC
= Al Ca20LGCT
7e5uG 104 LuC
1,50¢C Cal0C
Y 7 T
&eC730C0 -2,120741 0.CLCC0C
4,670 -2.712319} 1.£662146
44973CCG ~243E2262 2437141¢
4497009 ~1,9%343¢ 2,6G41 8%
6, 670000 ~1.4807Ck 2,46736(
4,974000 ~2.4FFA] 2,F( 2636
4,9700C0 -3,34122] 3,.6F5577
457000 ~2,B¢F86R5 4 CES21E
667300 -2,522712 4,140132]
4,5750LL0 ~3.,477534 2,+P6G27
4,970 =2.7¢6¢2? 3.11207:
44,9750 0 =744F1563 1.6112427
4,970 D ~2.4297228 Detiof it
TARLE CF TUICWNESS CP FCR CANARC 1
20,0C 4C.C0O 50,00 6C.CC 70.C0
oL UHLILE UL %E81 0UG272 +VOTERT «0CA%%C
«CO6RT?2 WL TGhy «COTTIRA wiEACP wC1%52
oCrect WJ0R20G] =, (U245 ~,0GEGLP  ~,UCT6GLl4
WL05LLG  G0LC2¢7 =4CUBE93 =,C1571¢ ~,(17%74
W{1.9C5 WIET756 =,(1C18C =, 1GT2 =.0734€7
eialCr4 e 4600 < (GEE2F =, f1£847 «,({20E??2
C1ETE R «GLFEG1 LGL262  ~ (2221 -,{186%%
«NII0TP ou(E£G2 WLL1726 =4i02287 ~,((EG1C

P0.00

=-.001€10
~.CC23C04
=-.00P972
~eGl€3¢E
= (22744

=030 %8

=.C22%1¢C"

-eCOCETZ

90.0C

=.00€6762
=e0¢7621
-+ 0C965C
=+01423¢
-+01602F
=s020149
-s0277%2

~s012427

100,00

-e011179

‘301064'

=.011082

=e012263
- 016478
=-e029621

-u021607

LT



§ XPCT Ge0D c.0C 20400
YIP/2
04000 Q22162 PAk Ll A0 WWJpoare
»10C 2 02622F N26270 «012FQ]1
;200 «058223¢C 030200 «N13A28
300 Q42000 « 321200 «3147RP
sbly WFRQ2L 1139909 sN160R2
600 08207¢ W020124 sJ1203¢8
«ELO 032107 «N1r2I1 «INLEPC
1l,00vU  =eGlECLC  =,020434 =,02585R0
XPCT 0.CN 10,90 20400
YIRI2
0.0 00 «0297°7 021047 112422
«1C0 0226K4 «N2AQ03 «0109037
2LV D 2FGQQ o C2100A 72076
20UV WWALERL 021270 eN25%40
bty 0335797 NALERTD «N2%972
ofCy «02170°€ 20270 s N2441¢
«BUC «02A5R2 24307 «N19137
o leOtu_ 401271 .M12716  ,008624
NBTRTN (Y,Y,7)
?13,42000 14,22090
FOTETN I¥,Y,7)
21F 457000 21,5070

TARLE OF THICKNESS CP FCF FIN ]

3G.00

Oul2fg
-.006819
~e0C?24C¢€
\
~eVu2657
~eUlL Q47
-0y 12¢2
—aG{AGEQ

-.0312¢€1

4CCu £0.00

- 004796 =. 04794
~.009144  -,QUR49S
“e011758 =-,112541
-.012760 =-,014217
-.Ul577% -, 16600
SUIEERL  -.02BL46
~.021011  =,02F141

- 03ETCH =4,036279

6CaC0

=-.u08411
-.012002
-s016711
-e(16G]1¢2
=.073724
-eu2218¢
-.0352C¢
-e0412C7

TAOLF DF THICKNESS CP FCP FIN 2

20,00

71, A?08
$0095C3
«0127CC
«01%0F2
«118RESG
u17175
013030

4004973

4C. 00 £0.00

~e301728 =~ QUPFET
-.ul1644 -.0115%560
«OUCE2P  =,(1C922
s0CFC62  =,60Q720C
«UGRT3T =,00204¢
(G521 0U0C70
007422 «000P44

«00C122 -4C04184

MACFLLE GFCMETPRY

-r.80000C

=4,9000C

X

U 0GGCC
2.0C7C0C
17,6740
?21.825CC
2F4u17CC
32.C670C
35.04C0C

¥

G000
24CLBCO
5047600
21.52¢00
?2PaG17C0
32.¢¢7C0
28464GC0

6C.CC

~esC1427¢
-+019¢et4
-.C2G024
~+C19C1¢
-+015542
~.007701
-.CG6172

=aLCTEC

RADILS

2.8€8CC
2.683¢¢C
3.632¢C
2,770CC
3.6540¢C
3.4200C
3,4200C

PADILS

2.865CC
2.9030C
3.623CC
2,770¢C
2,6540C
Jeh2ule
3.420CC

7¢.00

=a01662¢
~e02341y
=.026207
~.02672C
-.02¢P77
~e(270e2
-e 041747

~s04312E
70.0C

=+C19754&
-+02587F
-.C2082]
~e0256F]
~e02¢3PF
-«Gl719C
=a01372372

=sCl11%¢

80.00

-,01982¢
~s02¢6663
-«031P62
=+C3£192
-.C202]2
~.ﬂh]%?3
~o04R2AT

~eCOECED

80.¢0

=eC223458
=+0291R0
~¢G3356%
=+03F24C
=-+035770
=.026772
=eC21202
=~e014¢43¢

AREA

2%, 7PECE
27.6%40¢
41,4506
44,5125
41,64575
38,74541
36,74%41

AREA

25,7FLGE
27.6548¢%
41,4£5C0
a4 e812¢F
41,54575
A6, 74%4)
3€.,74541

90.00

-.0178€1
-40?22615
~.02858¢
=.02480S
-+026674
-e045326
-.043965
~204695¢

9€.CC

=e022974
~-.030011
-¢035202
=-.028957
-e0236027
~.023472
-.027%16
=.017894

100.00

-.01¢¢826

‘=a019564

4024020
<40300F9
-.077008
- 064572
-.049274
~.04891R

100.00

-.023150
~+C20313
-+ 0364CH
=-.040717
~s 043024
-.039857

-.032400

«.0211%9



LET

AAVANCY FIFLN DF BONY CN MACFLLES

NACELIE (%) AT VY=

NERDLTTCI DN PCECSIPF CTCNATURE
1 SHOCK wavr<

¥a  4(,2S51E3

¥

4n,3rr1a0
44 ,NSR06A
EALRETRTG
£A,QF2END
h2,€1159°¢C
£Q,50EN2T
75.,227°1¢
9),545052
F£7,221P%4
04 ,0678Q8
132.629090)
109.72P334
11.7.079)h4
104 ,N18¢kLE
130,7¢727¢
176,31A145
142,67577
147,250150
151.90RA2Q
jes,a2802g
141 ,0CRO:
1A, APTTE
172,2¢23a0]
170,11220F
166,27635¢
101,70479¢6
107,2084%C
203,1F2032
20Q,A2RTAE
21R,4RAIRE
?2?21,64Q¢"9q
227.9PA5R4
226 ,14425¢
P0,RC4"2¢p
247,35A40]
2R64,09100Q2

NACTLLFLS) AT Y=

cPl=
. CP1

R TPYHIIVIVITI

NFAOFTYFIN PPFSSURE CTIGNATLRS
T CHOPK WAVFS

Y= P2.633194

4
72 .,47919¢8
764,45297¢
£2.021922¢
ap, KL 5RO P
0%, T4 2F04
112 ,1°401¢

CPis=

. CP1
c.cococe

1€,23CC0

Ge00LCUOC cP2e

ce2
«0269A6
«02694]
02181¢
018574
16725
«012272
oG1l1344
«01021¢
WLETER
Jole2¢
-su02713
=+s005836
=eu0GL6C
=s01120¢
- 11614
-e012861
-2011P1%
=oUCE4(T
~«v(513¢
=.00202¢
-e001347
«UC0262
«COCHLF
~s006C32¢
-+000631
=eJi212
~¢0012(R
-1001254
=e001844
=sty2391
-+C02F37
~e(02457
=eu0272°%
-s0C456G2
~s Q59 7¢
~sCOTI4E

31.25¢C00

G SuCCOL P2a

ce2
«0212FF
020781
01E5(2
+0140£C
et,1113¢
W(LUG2F4

Laz5a08

5]
oy

21209



8€T

107,74£06]
113,440207
120.77579¢
120,12921)
127,503162
148 ,0LPAR7
159,R4A147
160.146702
164,44051¢C
172 ,204302
17R,°09332
182,0¢10°7
1F7402773¢
121,727793
16K, 47784
20 4LTRPLO
207,2071%1
7‘1.&077R0
710,808
77%,7312Q%
24%1,926297
1237 ,704£%722
264,95C15°
2R L2TREPE
264 ,57247C

008582

«007704

£00514C

+00138e1
=4C02057
-+004394
~o00e854
-oWOB&TD
-.,00R7RE
-+00G714
-.GUPr93R
-o00¢3eC
-.,0C3887
-.002262
«,001016%

#0C0274

«0LGO31E
- +00024€
~e00C706
~»000917
-.000513
=-+00(98¢
-.,001368%
=+0C174}
-,00214¢

apnYANCY FIELD NF MACELLES ON RORY

CHSELAGE ARFAS IN WINEG RECIDN

Y
TALIAO2RG
A%,31414%
afE &AKRLTY
pe,3Fp70
Q2,?27R1C
as,50061
QR ,N2071

102.24204
105,5¢13%
137,90467
112,2059%
115.F272N
110 ,a4pk1
122,16902
17:,40194
128,912€¢
172,123°7
125,4%551%°
130,7766Q
147,49781
145 ,4%Q12
149,74044
1€9,0617%
158 ,3p204
1°2,7043R
142,32569
145,74701
16P, 66872

AROVE WINC
Q6,02832
93,6177C
V.6237¢
a7,4PF11
R4,15279
R0, 76261
77.6£352
T€,£9513
T5,9320¢
7€,36764
7449646¢
TEe0 7632
76.7€C57
78,39843
R"Ge17202
A2,02373
R3,973€¢C
REL0244¢
97.95€89
89.89184
31,6877¢
93,2906%
93,94£74
G4,%57¢G82
Q,15670
95.7¢%24
0ft,1513¢
35.97872

AFLCW WING
2B 064354
22,2%299
4443103
3. 5305E
318,542¢1
40.457€1
41,57514
3G,498%2
37.60845
35,R89526
34,325C17
32.7542¢R
3C.15993
27.¢96¢€6
25025423
23,1346¢€5
21.10919
164£03¢9
12,9644
1¢.%9217
15.09560
13,7211¢
12,138%50
12.551¢5
11,9€129
11.36R53
10.,85625
11.,06222



6€C

171,98043
175,7100¢F
179,562226
191,083F7
195,276%9
1QD'=Q.‘70
101,017¢2
Ta5,22002
1CR, 5014
231,9F14¢
PR 20277
200, 52409
771, 74%49
215,14¢71
P19,492P02
221,90024
225,17064
?’ﬂ.gl‘o"
221,77129
277, 39640
230,4150]
741.73723

MACFLLI(S) AT Y=

MEADLETFIN FRECSURE STGNATURE

9F,717%¢C
95,36568
36,9253¢
CG&4,224F2
92,92765
91,21¢38
RO, 44971
97.5622¢
PELEEGTG
83,4F6P3
91,1£06)
1R 6267F
75,968 7C
72,0805¢
71446459
£G,66GRF
47,701¢1
AR EEF2G
£2,2R4RE
A1,01197
RR,44THE
50.61186

? SHLCK WAWFS
Yu  26R,57u(5? CcPls
Ya PF6,79552? CPlx

4
249 ,570062
260,217278
25),67708¢
252,147402
PEI,AIRLDE
2€% 070995
7%h,%5210%4
787,076143
252,42204G
260 ,8734R7
767,126%33
262,79454(
7#4,108040
264,31P408
T69,6432262
£70,.82RR00
279.447472
£74,3C067P
274 ,6P7085
278,71006G
203 ,0]1105¢
297,659673
I5A,277820
2064,765622
797,317110
2RO, 4E202¢
200,5037Q4
201,705147

crl
CeCOCOCE

-,01906C

11.,23420
11,3746}
11.482¢¢
11.642%4
12.652F5
13.,6371¢
14,5R423
18.495¢9
1t,30474
17,4F27F
19,4898
16,20456
2C.1922¢
e 8LARY2
16,626472
1F.95574
17.0062¢8
1€.79L6¢€
15.£21F1
14.,67352
13,5911%
12.39231°¢

1F.3200C

LLOUGULL Cp2e
-«019CS0 CP2=

cp2
«01£74¢€
oU1E215
«015031
eC1ARGG
01267¢
011354
L0447
Lcalee
L CP29¢
«007247
JO0CEE1E
L oT2064
«006312
W0U3RET
01472
= LCCEEE
-el02742
2606474
«00¢eRe2
405242
o€11672
«012F61
LIFRFT
2001526
001191
+0C1016
L OCRH5E
+UO0CT1F

«UlE74¢
GL152¢

R 4I



4144

?291,°10277 «000562
202,023%33 «GOV4BE
294,01537¢ +00C411
?205,105223 +00033E

NACELLF(S) AT Y= 21,250C0

NFAO-FYFID PPESSURE STGNATURE
? SHCCK WAVES

¥z PR7,0434¢1 CPl= 0.6000CC (P2= #0119E5
Ys  327,7P2663 CP1s ~+Q013022 (444 ] «CCCT6E
Y CPl cp2

287 ,04348) 0.C000CC «0119%5

?298,113022 «011371

290,76100% 019672

201 ,6(:477¢ «LOOERS

202,n029495 «002737

204  A&LTAT R «C07602

?205h,26134R WU076R2



|§ 47

niAYAMCY FIFL® OF NACELLFS MN NACFLLE

MACFLLF AT Y« 16,3304V 7= =5,80000
MAPCLLT AFT EMP AT XY= 24P ,46Q00

pp=ept CTANATURF: FROV FACELLE AT Y= =16,33000
¥ cp
201,123 00008

ppEeeyREt CTANATURE FRCM MACFLLE AT Y= 31,25400

X co
745,600 €. 06000
245,400 .01°63
246,614 01798
26p,M20 w1667
240,475 «01225

ROEGGUEE CTONATURE FROM MACELLE AT Ye =21,25000

¥ cep
176,917 Calt 00U
FOMBNCYTE STENATURF
X (4
0009 . CeuClul
245,609 Caviavl
265,400 +O1EG3
P4h,F14 W17QF
249,029 WC1RET
769,435 sw1535

NAFEYLF AT Ye 21,25000 Is  =4,5CGUL0
MAFELLF AFT ENT AT Xx= 252,71CG0

POCEQRE SYANATLEF FPCM NACELIF AY Ys  1£,2200C

¥ rp
240,25P £4000C0
240,359 «01793
241,206 21798
242,770 JU1EFT7
264 ,1R% 1535
265,600 «01405
247,00t 012281
PhR4NS eV)15F
24Q,R;T s0103E
261,798 suLQ2e
PEP.F09 sLCACS
2E3,P41 sul1732
POEQSHOF CTCNATUPE FPCY MACFLLE AT Ym =16,33900
X ce
219,567 200Ul

ROECCPE CTANATURE FRCYM NMACELLE AT Y= =31,2500C
Y rp
361,414 Vs LIar

rOPOOSYTC SIGMATURF
Y ce
0,0N0 ¢.00000

7o

1

1=

2=

1=

1w

=Fofudul

=~4,4500CC

=44930C0

=%.8000C

~E.R0GGY

=44,9000C¢



[A44

240,25R 0.00000
?240,2%0Q «0l80a3
241,244 «01798
242,772 1667
244,1°% 01535
2454600 «0140%
247,006 wwl281
240,405 «01158
249,207 w1028
81,2608 «0062¢
2E2,KC8 LUFO4
283,741 00733

APUYANCY FIFLD OF NACELLF CN ITSELFCIMAGE EFFECT)

BAPFLLE AT Yw 16,330C5 7« =F,80000

Y ce
0,000 Ca.0lulv
232,289 0.,0000C
232,299 002167
232,429 02192
233,793 20461
21F,120 «01FQ2
23fF 404 w1762
237.R41 L1595
229,1p0 : «01465%5¢4
260,535 «01318
261,047 ,01178
243,229 21044
244 8TR « 00612
24%,779 w833
26464501 «CCo14
247,P14 200794
240,400 ubRY

BUNYANCY FIFLM OF NTHER IMAGE NACELLFS

POFSCIRE STENATURE FRCM KACELLE AT Yo -16,330G0 Z= =5,R00GC
cp

’FPTOOA C.000N0

PPFSSHURF STONATUPE FOCM NACELLE AT Yo 21,25000 2= =4,9GCCCC
"‘:’“5 0.08300

PRESSIPE STANATURPFE FOOM MNACELLE AT ¥s =31,2500C T’ «4,53C00
”7:’34 0-05500

MO EFFECT
ANLIYANCY STELD OF NACELLF CN ITSELF(IMACFE EFFFCT)

MAPFLLE AT Ye 21,25000 7= =4,50u00

¥ cP N
0,000 Le0GCO )

223,704 €.0000C

212,395 2422

223,404 202204

235,004 (2220



€ve

224,217 «02C5E

237,637 su1R0s
239,058 01726
260,27 L1502
P41,5F6 01431
242,000 w12r2
766,214 $01136
"Eh4521 00992
246,712 AT
LT 4ES «G0oGE
?L6,729 LhEEG
26N R LCH26
262,363 0G202
7564174 ~e0T116

PHOYANCY FJELP OF DTHFR TMAGE MACELLFS

POCCCUPE STCAATURE FPOM MBCELLE AT Yo  16,324U0 7= -£,R3GGC

X ce

249,535 Vel LuCe

248,524 WL1ETE

260,1R4 01622

PEN bbb T4

2E2,102 017105

AL . sJ126P

2FF LGk oC11F5

DOFSSHUDE CSTLNATUPF FRPQM MACELLE AT Y= =16,3300C 7e Z.R00¢CC

b4 cp

292.L%4 Ge UL

POESCNEE STANATURF FROM MACELLE AT Yw -31,2500C Z» =6.GJ060
X P
342,201 Vel IGL

FAMDASTTE SICMNATURE

A4 re

0.000 C L0000
249,%3¢ LaQuaLG
24F 4524 «C1675
249,194 414822
250,k44 «U15G4
2£7,112 U13796
2F2, 501 «(126F
25E,0%4 «C1185



147

Y
0.060050
5.000N00N0

11.P00NDY
17.700000
23,600000
29,500090
35400500
41,302700
47.,2000N00
$3.300000
59,¢00000
64.0N0300
70.200C60
T6,700801
B24A00L0DY
B8R, SCOCAL
54 .4Q0000C
1004200600
1u6,2rn000
112,100690
118,500099
123,90000%
12G4PG0A0D
135,700000
141,A000009
147.,5¢0000
153.400000
159.300060
165,200009
171.100009
177.000000
1£2,000000
188,800009
1864,760000
260,£00009
206,500609
212,400000
218306000
224.,260000
220,100000
236,006000
241,800000
247.,96GA0N
253,70000n
250 600NN
265,500000
271,400000
277.200000
283.200000
2£9,100000
225,000000

FNSE)LARE DATA AND PRESSURE FIELD ACTING ON

]
0.0000060
1.7042C1
2.05917¢
2.P44RCT
3,4376564
1,967515
L ,47222R
6,P10474
5.165AC4
500224
LR12001
EJN4gEQCL
t,195910
t,207410
Fe23104F
£.3005°1
Fo?45443
F,1ATH90
£,0232729
S5 ,G28RED
EoRETHEG
e 81CARN
EL?P71Re
F,7022¢9
E,A1KP62
FeR31301
E.P3R242
k,P1Q9C)
F.PI7117
F.RI6BRS5
FeR2R2R]
faA106442
F 7A87] %
574%G42
£.6913782
L t2p21E
BeEFD124
FebaR4LCH
£e297%074
£,120512
4,92322¢
4,71592¢
4447074
6,12023¢4
a.7774¢p
2,3283802
2. F&T74 G2
?,272607
1.AG7R4Q
JRGAGEY,

«(0N010

ARFA
0.0C000
3,820417

13.32C6656
25.42£294
37.123726
4G,454054
£1,4375R2
T2.69¢852¢
E2,R26574
€5.352574
1064121€03
114,824502
120.6C2805
124,7C775¢€
125,921%46
124,712€16
122,.,62¢77
119,5C0257¢
114,319412
11C.32¢412
1u7.574327
1664078961
ly5.21¢€€02
1C5.404612
1064240143
1G6492662¢
le7.0€1451
1074123621
1G7.040141
1¢7.031¢27
10¢.72P222
106.0€4(52
1054148621
1G3.7226410
101.°947774
69758746
Gba773226
G2.R14G012
87.903¢¢¢
R2,3714€6
T6.4563F0
€648£61€0
€2.,129622
53.82572¢
44,7CGF1R
34.9€9219
254472723
16.241CRC
Bs121£7¢
24266532
#06GC00

WINC

cp
»C€61103
«0911¢C2
#+CTCEE4
41354

203102¢

e (26325

#0145CE

«612CT7C

o QuG57E

«91(561

+003634
=.0026CC
=eClub4s
-s0127Q2
~+G17987
~.C21GCE¢€
~e(2001¢
=+022954
-.016952
~+v1355¢
=« CUEETZ
=.C029CE
=«0G1LES

002265

2 CO147PR

$CGG127
~eC012€67
—et 1842
-+0{1932
-.C01684
-+002R14
~.C034P2
-eCChI2E
-¢C0554])
=.004917
= (C711¢F
-+00652¢
-+C11534
~sv13C4t
-4014164
~.012314
~.£16260
-+C16012
=~s016064
-.022CHC
—e(2231¢
-+C16624
-eC1731¢
-.006312

«G2316GE

#164521

0,0000€0
2,1300679
o356
1¢.565034
14,97€622
1€,546273
24,305084
2€,2251362
34 ,244732
30,20291C
G4, 42357
49,7269%50
58260715

€6,620252

€€47217°12
72.6GR224
7€.72¢306
P4,031762
91.£7099°%
G7.237664
1¢34224102
106.22¢€462
T15,285014
121,17293¢
127.€1%30%
132.07¢€173
128,7577¢1
144 ,65407F
15C.56058¢
15¢.4€11¢6°
1€2.30124¢
16r,327486
174,26040¢
17(.289247

1ré,2200¢8

1624264443
16R,4003¢61
2Ca4.C6€077
?21C.C27%6
217.,25792¢
?222.62750¢
230 (724C8
PALLELETSE
?742,316R%4
2%C413P¢99
2€7.1223€622
2664,250%22
271597598
276.1€752¢
Z2PE.0€6F227
?94,99667¢%

Fty)

_ 04000000 .
«14B084
0154%4¢
«129324
0104722
+089156
«0706RA
058911
0054454
2049518
022811
«008741

-.013?0G
-,027884
-+043489
~¢0527¢2
~, 055748
‘.0616‘1
-e 056715
~+0402%8
-e024643
~ 014%42
-+00¢4¢¢
001729
«002005
~+001576
-e0044ER
-, 005817
~.00%79¢
~e0CE?57
~-.008852
~e011045
~+01361¢
-.016577
~+017880
-+022049
-.020E85
~e0243C2
-s 020625
-.060102
-+040281
-.04!98'
-+050171
-.051¢r02
-+054127
=e0%50631
-o 042301
~+029909
-+005309%
W 034512
062392
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XPCT

YIB/2

Veuvil

2 0250

«0500

«C750

e luvu

01250

150¢

«2000

2500

«300U

«3500

4000

LM E

0.000002
£0.,000090
an,000020

0.000C90
0.n0coONA
n. 000600

-,034061
-N03212
-ed22c7]

-4n21727
-4001 244
-.01%0%4

-.012640
-(07237

< =en108A]

-—eM2re?
~e QUGS
= 007002

—-eDV12442
«000NQ2
LTI

-.01775¢
«Q0r200C
-s00F203

=-s0114%1
.0NN204
-.0n&nnq

=sN12297
Plalaelh kg
~s00202°F

-.01neFs
LO0nrane
=220 C

- 010214
.0AN22R
-,003771

- 0NQ774
RTLLIT)
-.001261

=¢000K10
.oﬂﬂ9f?
-,0%0807

F.0N0000
LT o OudLLO
A%, 000UL0

0,00L0CC
faNoCC00
CeGOVCUY

- 029440
-+004029
- (27167

=eN267¢1
=e032727
=-.N1R179

-.07¢113
~e001R4E
~eN1261]

-,N17923
-.I01672
~eN10¢R?

-e01€49¢
-+(N1157
-.fi0p531

-.015284
-4 020912
- 006762

~e£1230F
-« 000543
—N04EES

-.$12132
-e0NN025 4
-e003€52

-+71130¢
~e00COE1
-oN927RF

-.010¢31
00110
-.002121

- 01G674
LCAC265
-1001¢17

-.0000h4
«00(222
- 091137

BOPY PRESSURE FIFLD ACTINE DN WING

10,000000
ECLLOLLL
QU000

C.CCuLOC
C.C0JGCC
velluvtl

-.041007
~.GC4318
~.u27556

-s02944%
-.002FC2
=.u19¢27

-4422323
-.0t232¢
-.0158¢7

-.0198C2
~sut2¢1¢
-aG12FQ7

~eCLl7£206
=sUU1RLD
-,C106°9

~eCl62¢1
-.00L1571
- ULBT7E1]

~el14326GY
-.0C12,9
'o09575§

-«01316¢
-.C00CT 4
~ou6Pe

~.01221¢
=+CCOE3E
-ewud322

-.011187
- 0L U404
-.0L2E15

~4010214
=.C03194
~.001EG¢

- 00937°F
«0C0L12
=+3C14610

15,600000
55,000000
9F ,,0000CC

VR AT AV
0.C000CC
(.000G60C

-« U2EE6E
-+ GOEELE
-e(31€30¢

- 027074
-,002£2G
—26427

-+0240¢<3
-eL02489
-e01€124

-.020791
-.00211C
-+C123R34

-«0C1E513
=«(01P4e
-+ C120U¢R

=«C1lEE]5
-et 01646
-.0102F1

-ol.1426G5
-eLli1425
-+ 007266

-.Gl270¢
-s(¢125¢
-eCL4EE]

-.011495%
-+CU1C2¢€
-oLLACHS

-«CUGERT?S
=.CO0P3S
~.CL2962

-+COR41y
~e L0052
-.00222?

-.0C7GA9
=eL0LIGSF
~.CC1652

2€.CC0Qu0
¢c.000C0C
1u0.00cCoc

04000600
0.6CuCG0
0.006CCC

-+014230
-.C08ag¢
=-«0235004

-«G15GEF
-.0CZAGR
-.G23512

-sU17¢41
-.02700
~eJ17€2F

-.01517¢
=-.0062C2?
~e(14162

~s013465
-eJa2436
-.C12477

-eC12121
-.031687
=.011221

~sM1CTIEE
~+00146G4
-sCGE1E

-+G0E724
-.CC1272
-¢00¢23C

~:$07424
~eUG1163
~ebl4262

~eJ0E244
-.0n106?
-.QU222¢

=s0Q528C
=«0CCP6]
-eCC2E7P

-.CCus29
=«000¢€EF
-001602

2%.000C0C
€5.,000060

0.0000¢C0

0.60CCCC

~eCOR254
~e0115%4

~«C0E70¢
~e0071P2

~eGOR543
-J0NECPE

~.007417
=+ C0&OEE

-« COCELC
~e00224F

~eCCEQEG
-eC02R22

~e 005227
~.00201¢

~eC04E3€
-+00126¢C

-.004C72
=.0011¢8

-.0C2612
-+ C01C7¢

=-.0C3224
-+0C1CCS

-.C02884
=-eGCCRES

30.000000
70,000000

0.000000

" C.000000

«0012¢6¢
-s013617

-,00n787
-, 00R5A%

--003150
= 00LE2E

=-.002023
=« 00%30¢

-4002¢2%
- 006252

-eL024%6
=400 EQ

~s 0N22307
-e002641

-e002164
=.00Y0¢2

=-«N02017
=+001422

-o00IR7C
-,001320

«s 001757
=+0010C¢

=.001674
=+000951

15,00000¢
75.,00080¢

0.0€060C
G.0C0CCC

=4 006617
-+018743

gccce?
=s01667C

$00G732
-e0C7746

BCUE27
=o0LF16¢

«CCOTEL
=.0C5207

OcesoC
=~+0C4€22

" 406030°
-,00222¢

=+000C31
~s0C24%54

| ea0001¢¢

~eQULECL

T al002707

-e0C1z5e

~+000645?
~e0010C¢?

~.0C0%¢¢
~e000C0F



9

«5000

26000

. 7000
«BU0C
«9000
29500

1,uv00

xpcT
YIR/I2

0.0000

;o}io

« 1000

+1438

2665

4717

e 7177

1.0000

=¢000505
«000272
-+03033¢

o LLLLY
1000152
-.00¢7M19

-.004708
-.00003%
- 000247

- 00%0F2
~e1N14&K2
«00¢222

= ONAGRE
-,00200]
- 001245

~«N0A"17
- NMTR2

=.0N2FNG

~+J063RF
=+006+00
=eN0FRLP

0.000009
£0.,000000

0.000¢00
1,24000

0,000009
142420023

N.00000)
1,249¢09

N,000€00
1.717000

0,000000
14220000

0n,00000n

1,262¢90

0,000099
1.120000

0.000000
1,220000

0,0%0CN0
1.376000

-.000132
006298
-.00¢q2q

=+006553
« 000261
=.000804

= 002210
«ONC222
-¢00037¢

-.,005070
-e0J11%54
«00C240

~sN0ESS3
-+002422
~e 001047

ELYY X
—VEE4E
=, 002262

-+006453
= CNES??
=efN4635

2500000
70,000000

«5TC0V0
1.170000

«57CG00
1.17000n

« 570000
1.,17¢600

«T50000
1.127000

+55006C
1.0R7¢U0

«=7C000
Tolus0U2

« 580000
1.,155000

«134060
1.1550C0

124000
1,15%402

=e0LBCEG
«CCO15¢
-.00067¢

-.004952
«€60279
-.0C0e23

-.002¢€73
«000243
~e0LC4R2

=-.00431C
=+ 0COPeEE
O0uJ227

-eCGET42
-.002F53
-.000€37

-+ 006891
-s0G514]
=.062022

-eCCES1F
-.006452
- 006234

TABLE CF TNPUT 7/C CRDINATES

540000 CC
AU CLOL0C

« 714004
¢ 93T¢CL

«714CCGC
«G37C0GC

e 714000
«537C00C

«71200¢
LM T

«715CCC
e £40OLCO

«727C00
«PR2000C

2 729400
«£80000

«2€61C0C
«B80UVC

261000
«880C0C

-+005€60¢
-.CC01¢1
=+C01210

-+003436
#«C(0131
=«C00822

-.002137
000254
~e00GC588

=¢003555
=+ 000564
000134

=eV06632
=.(02563
~eC0OCE12

-.(0€8CC
~.004€35
~stU1782

-+00 €583
=.(0628¢
=+C03843

10.€00000
30.6000CC

«B72000
« 546000

«87200C
o54€0CC

«P7200uV
«54£000

«872000
«5GT00V

+ 876000V
0474060

2902000
«47300C

+911G00C
«465000

+495000
495000

«451000
2495000

-+003717
.~ =a000435
~+001432
=+3G2586

=.0cccee
-.00837

T -,0C1ETE
0600245
=.00064C

=+002606
~.00C260
«J300C41

-.006252
-.002274
-400¢286

-.00670R
-.C04151
-.00156¢

~e00c€42

~e00£3G7
=+002452

20,000€0C
1¢£.600C00

1.05000C
J+00CcCC

1.050LL0C
Q.0C000¢C

J4065GC00C
0.00000C

1.054¢00
6.00L000

1.12600C
¥,0006C0C

leuogL00
0.00C00C

1.124000
0600000

«880C00
_ 0.00cG0¢

«88000¢C

0.00000C

1

-.0025C6
-.000662

-.001814
<.00C2€5

~.001272
«C0C113

~e002%1¢
+000044

=.005752
-.00198€¢

-.00€617
-e003¢72

~¢00€6712
=+C0£232

30.0000C0

1.14506C
1.1450CC
1.,1450€0
1,15€0¢¢C
1.1740C0
1.2200CC
1.2¢800C
1.,155CC0

1.15%C0C

'

=2001525

-.000R1R

-.001171

T-e000441

'0006570
=.00001¢F

~.002124
«000217

-.005153
-s0C16G5%

=-.0C+52%
=+002192

=+ 006746
- 005872

40,000000

"1.200000

1,200000

1.200000

1,712000

1,235000

1.706000
1.343000

1.320000

1,205000

=-.000589

... 7000502

-+000514

-.000¢3%

T=e000452
'o°°°1~9

-+00174%
4000224

=e004%60
-+001477

T =,0006433
-a002745

-+006€73
-4005460

50.000C0C

1.220006
1.230¢00
1.230000
1,235¢00

1 1250000
10315000

ix.afﬁcoo
1373600

1.375000
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L¥T
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Y/Rtz 4
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25

o050

75

o100

l125

350

oh00

uf‘O(l

s TUV

o BLU

0900

0,00
QW0

(o uF OO0
000152

2003047
«GC15%0

«01002¢
-4 0r0F 72

25241
~e0C174¢

(GFA6TO
~auf3p20

LIS
- 00AGFE

133004
-, 0NGERG

JOF0ET
- ULTRE"

NIIELL
~.0CRG11

(27458
-eU1110#

W06Q02F
~ov114122

040F10
-eUT65RAY

w2278
-, 014021

«U1RCTA
~s01PFA?

L0P0R2a
-.uz1ars

«001200
—sUZ6FAFE

61728
-e021R4G

«06%820¢C

Fah0
£F,00

007172
-.2r1217

L7590
L00211

L0177
=,007%4%

L1004k
-eN2711

. «NCTEO?

= DG 2NK

JANEQQY
-.Qn’i"

05071
-sA10229

-,AAE2ED
-eNY11200

—aAEL3E
-.01322¢

P YLD
-.n14F70

NGETYL
-, V1A21Y

RLIETE
AR T

- Hf?271y
=e0700ES

_'Df"Qq
-, N2140}

-e001274
—. 026200

= NC4708
- N2Nn20Y

J0%a70
-, N25512

NIALLE)

10,00
76..ut

« 117F0C
-+ JDARART

« 112417
~-es)C2070

15275
LETLT

SONELD D
- UUFARE

-,00883¢
- J00534

LY FYs
B AL

=+710574
~e135P¢

-+70017y
- I LT

-.M%10f
-¢J1751C

-+ 111187

T -,n1727)

- M-PICK
-en21072

-.210%47
-.12117%¢

-01222y
_.1210q]

-eJ1252¢
- N24774

-.010617
- N7Qaog

-.21pans
<o N24M12

ALY
-.9291R¢

aJ3RENG

TABLF OF THICKNESS PPESSUPE CCFFFICTENT

15.C0
75,00

023427
—. 6127

16380
~eULbBLLE

WL13602
-.606722

NO51EFS
~o:102F0

s0C632€
-.01137P]

eCu2E%h
=e(1E5CH

RILYY:
-.C14760

QONE2E
-.010202

-a (161017
~«0201FFP

-1
—eU27HFT

~e'14F17
-,0226¢7

- ulruer
=es(75164

~,015Rt 7
=~ 26R4¢E

-.017077
- ?27Cp2

-.015CCH
-.033121

~e147¢€3
- (2096¢

2021960
02774

035213

20406
FOLUL

«012+1€
-ayl 777y

vt GGET7
“e3lluh?

eul26y
-.G1CCRF

«006272
-ev1l3FCE

w( 74CH
“eul?l82

SULATEL
-.0iFE08

«JL3E2R
~e016L21

-.0(129]
-.07120¢

~atE151
-.0231F5

=eulFl44

—ewitZid

-eui(L59
~e927272

=e 02335

-.029715

-.3134620
~aw3CC5®

-.£17690
=ev32]uC

-eulb2PE
~eG276G44

-s015241
= 082876

+01526¢
= 2450RG

«J21E2]

25400
A5.00

2 007RE5
-.Cl3cas

«CLTCER
-.01431¢C

u0R201
-+014021

«QUPEI5
=sU1F623

OubtkLo
-+ (20CLs

$C03E33
~e0216R2

LG2211
~.0236G2

=+G0CS1C
~e0?7F174

~eGUL4EU
~eL2€£20

~«CN5ES4
-.029¢e22

~oGGRTTQ
-JL30768

-aC10F49
-.¢33202

- 007985
-,03223¢

-,C1111¢
s 53R]1E

-e14226
-+0412F4

~e(1iQE4
~e06€ 240

«C0RER?
-aL402264

(2€6C62

20.CC
50.3¢

+CC5674
-eUlTEi2

SUCELRE
-« 017CE?

oDubsT
-+01EFC2

«(C4326
~eu21422

«CC2€7¢
-o02642¢

W01622
-, 025€3F

«GC0514
~eL2627C

A1

-.C2FPE)S

-oG2724
-eC3C447

-o(C4LETR
-.v31124

el y34CE
=s(3GEGE

~a(C77FC
~e (362827

~e0CEEFS
=4G27421

-eLC7227
-eL1GECC

- 135¢€2
~a042427

- 17026
- GUESEE

«CO21FE
-.522€1

oG2122C

35400
G500

«LC3529
-.C21582

LI5FEL
- o C2064F

«UCIPET
-.023427

2 CCa42C5
~+s025755

«LC3)11
-+ (?R8CE?

0C12%F
=.02670¢€

«CO1C4Y
-e(26G0€1

-t 90738
=.(31267

-o LGP0
-a032¢70

-eC027F86
-.026302

-el 33P0
~ev26202

LI

~.C24C7¢

=e0CETT72
- 40172

~e(CT7BRE
~eubl10?

~011754
-.044421

-«L10CR4
=e{E15€C3

~.003637
- C564LCE

«L1547°F

4€.00
10€,0¢

«0C2812
=o 024407

0002422
=o0274624

W00N627¢
-s026348E

«0Q2ER5
-e027€64

«Gg2021
-.02988°F

«0015RC
~.C2211°%

+€01054
- (2840

=~ (24P
~.£2227¢

-+001555
=eC2413C

-.0C26G4
-.€27207

-400£202
-.01729¢

~+GI81RT
-, 02RTEE

~+CQ7€RE
=-:G4237¢

=.007451
~eGl24LE

~.€1256¢
-J04549C

-«CIRCET
~o (%4223

~eC1CCEL
=«C56729

«00€73¢

45.C0

«0C5286

+0€2533

002071

«001146

«0C126¢

«00092¢F

-+00087¢0

=.0C10¢G

~e0C322¢

=:001R4C

~e 005677

=eCL(5779

-+00G1 78

=~.01€319

-+0150C4

-e01772¢

~e015977

303176

50400

«0033C4

«+0C10R7

2 0025€7

«001%?2

001620

«000C?2

=-.001206

-.00107%

-e003445

-.004R27

-4 0062¢2

=«Q0R214

~o00RLRE

=e0176¢2

~e017221

-s01924%

=:021424

-+003P1R

5.00

«000610

+00G0564

001463

«001519

=e0002¢£¢

~+001369

~-.00C32¢

-s0042¢6

~+004986

-,007419

=-+00€351

-e011C57

=-e012453

-.plﬁ?qn

-,01900h

=40229G3

=-.026871

-.010814



8¥C

o QL (G

1.000

=.017P1)

«Qht22¢:
~.008] 74

0234030
2001780

~.076016

JN42122
-,011270

(27737
- 0GC1630

Y
2.8FN0O0N
R, PECI0D

14,75000N0

204650000

2k, 5%0C00

22,4%000)

2R, 2F000"

44,2%0C00C

04150000

5L, 0%ACON

A1,0%0909

FT7.PE0000

73.,75000°

T79.A50000

af, &= AJyN

Q1,4°0609

Q7.250000

102,2%0000
169.1%50000
115.050000
12J3.0%0000
176.250000

132,7%0000

138,£53000
164,%50000
150,450000
154,2%0000
152,250500

1484150000

174,0%0090
17Q,0%0000
195,2%0%09
101,750000
197,450530
303.5%0000
200,4%1009
215.2€0000
?31,250RgN
227.,1%009)
223,080000
7348,0%000)
244 ,850900
250,7R0400
256,%%0002
262,5%0002
26R 450000
274.350000
250,250000
?04,1€4002
292.759002

-.02982¢

e NG0015
-.218022

¢220143
=+205037

-.035658

«024007
-« (24077

27749
=+0CR434

-e0414EC =,045631

«0331€2 «029619
-.030130 -~.0%6184

«025354 »022959
-+011630 =~,C15227

BONY PRFSSUPE DATA

cpe
+ 091163
«CRO234
+0E5GE3
«U3E1QT
«027€75
2015415
013280
$L1uB23
«GlU0R?
2007112
w267
06723
«C12123
«01€84°
«16527
.(20%27
«021682
«021953
«G16753
«010092
«008286F
0002797
«G0078A
0002361
«000702
WIU572
«001455
001787
«001%20%
002249
« 003149
$u039C3
004939
«005259
«0C 6047
$L0922P
«010524
«C122R3
«u13419
0013254
«(14302
«017R52
«10920
« 020576
Lr2204
021121
«017629
011814
«00R443
WGIRED

CPW/R
G.000G00
JeGuGocCe
0.,00C0CO
0e0LLOCO
C.00000C
0.0000CC
CeCOULU0O
ve.00cCCe
veuLllull
€.00C(CC
G CUGLOU
0.0C0u0C

00000
G.00CGCC
VG785
«0133C5
«0CEE4LE
«GLTOET
«L0G676
011142
.01C¢€23
«L08ERG
+00627¢
2005306
« 004446
«0(3887
002850
«CG2310
«CC2122
KC142¢
«0CC117
»0C1201
002227
«00L35¢60
20C5518
«CC7522
#«01¢C?P
«012377
«G1E329
«ClE8522
2131FP
«0237Ce
24824
W U24GES
022129
012169
#«004E27
«CCC212
«0C23¢5
C21¢2

~.04907¢ =

.024877

-0 627477 -

«0205€6¢

082905 ~,0%504¢
«020735  ,016592
«049790 =,C5€6822

«C18170 15466

-.018623 -,022020 -,02541¢

RCOY DRAC
0508116
«212810
«277728
«4613C7
«E36478
«59C219
o£2C€C22
47662
o£714]2
JEEE4CO
227211
676273
«£71G623
«€E6CEEQ
b6E2CC
sET747CLR
«€6£839C1
«T0CEC2
« 713059
s 7164 7P
«72CCE1
«72C558
«72C511
« 720765
¢ 72GEC1
e 720FE2
s72CEE2
s72C0E2
072G543
£ 721077
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APPENDIX A

INTERACTIVE GRAPHICS

The cathode ray tuke (CRT) display and program coding for the
design and analysis system are based on the NASA-LRC CRT and
associated software. However, all display portions of the system
coding are subroutined or overlaid from the basic programs, so
that the system could be readily converted to other CRT
arrangements.

The basic input parameter required to activate the grarghics
routines is the executive card CRT (punched in columns 1-3), which
may be placed at the beginning of the data deck, or anywhere else
in the input that an executive card may be read. If the CKRT card
does not appear in the data deck, no grarhic displays will be
generated.

The CRT card is actually an on-off device. Successive readings of
the CRT card either turn on the graphics, c¢r turn them off and
place an end-of-file mark on the hard-copy £file, depending upon
the previous status of the graphics routines. However, the usual
mode of graphics operation is to place a CRT card at the beginning
of the data deck, if graphics are desired.

BASIC CRT OPERATION

Several types of video displays are generated by the design and
analysis system, using the NASA-LEC software. These include:

(] Menus
A list of display choices with corresponding
function keys

e Edit tables
A list of numbers with variable names

] Plots
Displays of x-y plots

When a display is complete, one of two system messages will appear
at the top of the video screen. If the display is a menu, the
message AWAITING OPERATOR ACTION will aprpear. To continue
prccessing, the user must press a defined function key, selected
frem the menu. The second system message is FIOT FRAME COMPLETE.
When this message appears, the graphics software is programmed to
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allow (a) editing of the display variables, {(b) resumption of
program executicn, or (c) hard copy plot gereration. If (b) is
selected, the user presses function key 3 (NEXT FRAME). Editing
and hard copy options are discussed on pages 254 and 255.

Menus

Menus consist of a set of display choices, tcgether with defined
function keys. Some menu lines display sets of function keys.
For instance, a menu line may say FN KEY 6 DISPLAYS WING
THICKNESS. Pressing key 6 will bring up a seccnd menu, with <the
message FN XEYS 1 THRU 20 IDENTIFY AIRFOIL NUMBER, which would
require the user to select one of the input airfoils. It should
be noted +that the upper key number (20) is the maximum number of
airfcils allowed in the input. For a particular case, however,
the user may have input only 7 airfoils. If the user now presses
an undefinad function key (8 thru 54) the message AWAITING
OPEFATOR ACTION will appear and another function button must be
chosen.

Edit Tables

If the display contains an edit table, the user may now use the
conscle keyboard +to type in a new value for any variable in the
takle. The variable name used on the display is first typed,
follcwed by an equal sign and the new value, followed by the
conscle keys RETURN and E@M. (e.g., CONSTR(3) = -1.0 will change
the third value of the array CONSTR to -1.0). The new value will
be displayed at the top left of the video screen.

The IRC software allows the definition of only one edit format per
display in the using program. It can happen that there are both
fixed and floating point numbers on the screen to be edited. If
this happens, the edit format can be changed by the typed-in
message FORMAT = XXX RETURN EZM (where XXX 1is the desired
format). This format remains in effect so long as the display is
up, 4di.e., until key 3 is pressed. In case of doubt, the display
will identify the current format if the message F@RMAT = RETURN
E@M is typed.

Special Usage of Key 55

Function key 55 4is used in two ways. If the statement "RESUMES
EXECUTION" appears on the menu line and key 55 is selected, the
current graphic program will be terminated and execution will
continue at the next executable statement encountered. If the
statement "DISPLAYS PROGRAM SPTION MENU" appears on the menu line,
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and key 55 1is selected, the current menu will be erased and the
previcus menu redlsplayed.

Hard-Copy Plots

Each time the system message "PLOT FRAME COMPLETE" appears on the
display screen, the user has the option of generating varian hard-
copy FElots of the current display, assuming the run terminates
normally and the job control cards specify the correct post-
Processor. Selecting key 6 (RECORD PLOTY or key 8 (RECORD
PICTURE) followed by key 3 (NEXT FRAME) will save the display
information and continue processing.

GRAPHICS USAGE

The principal uses of the grarhics routines in the design and
analysis system are +to display the configuration, edit input
geometry, and to display and/or alter the basic program
calculations.

There is no provision in the system to alter the input data stream
on-line, so the intended usage of the graphics and the input data
card set up must be carefully coordinated. ILimited capability to
redirect the system calculation sequence is available and these
opticns are displayed on the CRT screen when erncountered.

Geometry

Configuration geormetry may be displayed either <from the PLOT
module, or, in simplified form, from the gecmetry module. The
PLCT display draws a picture of the configuraticon on the screen
{as instructed by the input view caxrds), but has no edit
carability. All editing of geometry must be performed in the
geometry module.

When the geometry module is entered from the executive to read or
change configuration geometry (executive cards GEZM, GEZM NEW,
FSUP or WGUP), the CRET program DISGE®#M is used to display and/or
edit the configuration geometry. The first menu generated gives
the user the option of executing or bypassing the video displays:

FN KEY 1 DISFLAY AND EDITS GEOMETRY
FN KEY 55 RESUME EXECUTION

When key 1 is selected, the program option menu appears:

FN KEY 1 DISPLAYS CONFIGURATION PLANFORM
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KEY
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KEY
KEY
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10
11
12
13
14
15
16
17
i8
19
20
21
22
23
55

The takle

KEY

-
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DISPLAYS FUSELAGE AREA VS X
DISPLAYS WING CAMBER (8 vs X)

DISPLAYS WING CAMBER (£ vs Y)

DISPLAYS WING CAMBER (8/C Vs Y)

DISPLAYS WING THICKNESS (28/C vs X/C)
DISPLAYS FUSELAGE SECTIONS (NON-CIRCULAR)
ECITS CONFIGURATION CODES .

EDITS PERCENT CHORD ARRAY

EDITS X,Y,% AND CHORD {AIRF@ILS 1-10)
EDITS X,Y,% ANLC CHORD (AIRFSILS 11-20)
ECIT/DISPLAY WING T.E. (T#@RD)
EDIT/DISPLAY WING T.E. (T2&RD + ELE)
ECIT/DISPLAY WING THICKNESS (2/C vs X/C)
EDITS FUSELAGE X AKRAY

EDITS FUSELAGE & ARRAY

EDITS FUSELAGE AREA ARRAY

EDITS X,Y,% AND D OF NACELLES

EDITS NACELLE X ARRAY

ECITS NACELLE R ARRAY

EDITS X,Y,% AND CHCRD OF FIN AIRFOILS
EDITS X,Y,% AND CHORD OF CANARD AIRFOILS
EDITS CAMBER & ARRAY

RESUMES EXECUTION

below describes the function of each key.

FUNCTION

——— e e s e e

A plan view of the configuration geometry is
displayed. '

A plot of fuselage area versus staticn is displayed.

Given an airfoil number 1 +through 20 (1 being most
inkoard) a side view plot of camber (camber value + % of
leading edge) versus station at the Y of the specified
airfoil is displayed.

Given a percent chord number 1 through 21 {1 at 1leading
edge), a rear view plot of camber {camber value + & of
ieading edge) versus Y at the percent chord specified,
is disgplayed.

Same as key 4 but camber value versus Y

Given an airfoil number 1 through 20 (1 being most
inboard), a side view plot of airfoil half thickness
(upper and lower) versus percent chord at the specified
airfoil, is displayed. The array cf thicknesses (THK)
is displayed below the plot and may bke edited by the



10711

12713

user. THK (1) represents the half thickness at the
leading edge.

Given the fuselage segment number 1 through 4, and the
section number 1 through 30 withir the segment, the ¥
and B coordinates defining the fuselage half-section are
displayed. The horizontal X axis is positioned
vertically at the fuselage centerline £ value (ZFUS).

The kasic geometry input parameters JO through XBARIN
are displayed on the screen and ray be edited by the
us2r. The program defined format is TIU4. If it is
necessary to modify variakles REFA, CBAR or XBARIN the
user must first change the format +to floating point,
such as F8.4.

The percent chord array (XAF) is disrlayed on the screen
and may be edited by the user.

Four arrays, XLED, YLED, 2LED and CLED representing the
X, Y and & coordinates of the input airfoil locations of
the wing leading edge and the airfoil chord lengths are
displayed on the screen and may be edited by the wuser.
Key 10 displays coordinates of first 10 airfoils and key
11 the last 10 airfoils.,

Keys 12 and 13 provide a special cagpability to remove
"spikes" or irregularities in the wing camber surface.
A plot of camberline 2 values (from array WZSRD) or £ +
2 versus Y along the wing trailing edge is displayed.
The corresponding table of 8 or 2 + &1 values 1is
displayed in a table under the plot, which may be
edited. When the NEXT FRAME key 1is depressed, the
following menu appears:

FN KEYS 1 TBRU 21 DISPLAY PERCENT CHORL LINES

TRAILING EDGE MAY BE EDITED

FN KEY 33 9IWISTS WING TO MATCH EDITED T.E. :
FN KEY 34 RESTARTS WITH CRIGINAL CAMBER CEFINITION
FN KEY 44 SAVES NEW CAMBER DEFINITION

FN KEY 55 DISPLAYS PR@OGRAM ZPTION MENU

KEY
1-21
21

33

FUNCTION

A plot of B or 8 + B versus Y at the percent
chord selected is displayed.

The 8 or 8 + Z p array is displayed below the plot
and may be edited.

If the trailing edge has been edited, the remainder
of the camber surface definition is altered, by
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14

15

16

17

18
19
20

21

22

23

34

4y

55

linear +twist, to agree with =the trailing adge
change. The trailing edge is redisplayed.

Restart option. If the change to the trailing edge
was made incorrectly, the original camber surface
may be récalled and the editing redone. (The
restart option 1is available until key 44 is
depressed) _

The wing camber surface, WZORD, which was altered
in a scratch array until ncw, 1s permanently
changed to match the surface displayed under Kkey
33.

Return to redisplay corplete option menu.

Given an airfoil number 1 through 20, a side view plot
of airfoil thickness versus percent chord is displayed.
The thickness array of the specified airfoil 1is also
displayed bkelcw the plcot and may be edited.

Given a fuselage segment number 1 through 4, the array
of fuselage X values for the segment are displayed and
may be edited.

Given a fuselage segment number 1 through 4, the array
of fuselage & values for the segment are displayed and
may be edited.

Given a fuselage segment number 1 through 4, the array
(A) of fuselage area values for the segment are
displayed and may be edited.

Four arrays, X, Y, % and D, representing the coordinates
of the nacelle origins are displayed and may be edited.
Given a nacelle number 1 through 9, the array of nacelle
X coordinates are displayed and may ke edited.

Given a nacelle number 1 through 9, the array (R) of
nacelle radii values are displayed and may be edited.
Given a fin number 1 through 6, the variables XL, YL, &
L, €L, XU, YU, ®BU and CU, representing the X,Y,% and
chord lengths of the lower and upper fin airfoils are
displayed and may be edited.

Given a canard number 1 or 2, the variables XI, YI, &I,
cI, X0, YO, 80 and CO, representing the X,Y,% and chord
lengths of the inboard and outboard canard airfoils are
displayed and may be edited.

Given an airfoil number 1 through 20, the array (C) of
camber values for the airfoil are displayed and may be
edited.

Skin Friction Modules/Near-Field Wave LCrag Module

When the skin friction program executes, the force coefficient
sumrmary from the program may be seen, or byrassed, according to
the menu below:
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FN KEY 55 RESUMES EXECUTION

Similarily, function keys 1 and 55 display or bypass the summary
results from the near field program when it executes.

Far-Field Wave Drag Module

When the far-field wave drag program executes, the menu choice of
display or bypass first comes up. If display (FN key 1) is
selected, the display program (DIS080) will give the user the
opticn of generating displays as follows:

FN KEY
FN KEY 5

DISPLAYS FAR FIELD WAVE DRAG SUMMATION
RESUMES EXECUTION

FN KEY 1 ERASES SCREEN

FN KEY 2 DISPLAYS GRID

FN KEY 3 DISPLAYS BODY AREA VS X

FN KEY 4 DISPLAYS @¢PTIMUM BODY AREA VS X

FN KEY 5 DISPLAYS CONFIG AREA VS X

FN KEY 6 DISPLAYS KESTRAINED CONFIG AREA VS X

FN KEY 7 INTERRUPT PROGRAM TO ALIOW HARLC COPY PLOT GENEFRATION
8
5

The user's options at this point are differenmt from the other
displays. Here the user constructs the plct to include as many
curves as desired, with or without a grid, and may or may not
generate a ‘hard copy plot. To view the configuration area plot,
the user need only select key 5 (tollcwed by key 1 to remove the
plot). If +the wuser wants a hard copy plot c¢f all curves with a
grid, he selects keys 2,3,4,5,6 and 7 followed by keys 6 or 8 and
3 (NEXT FRAME). He may then resume executicn, display the drag
summation or build a new display after erasing the current display
with key 1.

If the user selects key 8, the menu is erased and the wave drag
prcgram drag summary is printed (illustrated by typical values):

70 CHARACTER TITLE ARRAY FOR CURRENT CASE

CASE= 14 MACH= 2.700 NX= 50 NTHETA= 36
WING VOLUME CHECK
EXACT VQLUME = 11432.023
EQUIVALENT B@DY VOLUME = 11429,954
ENTIRE ATKCRAFT
D/7Q = 20.27199
CDW = ' .00263
ZPT. CDW* = .002481

DRAG CF TRANSFERREL AR?A DISTRIBUTIONS

259



.00089225
.00104445
-.00015220

€PTIMUM EQ. B@ZLY CDW¥*
AVERAGE EQ. B®#DY CDW*
POTENTIAL CDW* CHANGE

At this point, the system message PLOT FRAME C@MPLETE will appear.
To get a hard copy plot of the display, press key 6 or 8.

To continue, the user selects key 3 which erases the screen and
re-displays the function key menu.

NOTE: There is one instance when +the wave drag display
subroutine will not be called. That is when the
restraint points exceed allcwable stcrage c¢f 33, which
causes the optimization calculations to be omitted.

Wing Design Module

The graphics capability of the wing design prcgram consists of:

° display of "bucket" plot, drag-due-tc-lift factor (Kg)
versus Cmo.

e Kp versus Cmo for camber surface ccnstraint solutions,
if requested .

® Editing of the design solution variakles (Cmo C;) and
constraint or restart codes

o Continuation to next input case or return to executive

The design camber surface} which is automatically stored in common
block CAMBER, can be viewed in the geometry module, kut not in the
wing design module.

The initial display to appear in the wing design module is the
bypass or display menu:

FN KEY 1 DISPLAYS BUCKET PLOT
FN KEY 55 RESUMES EXECUTION

When key 1 is selected, the optimum drag-due-to-lift versus Cmo
"pucket" plot is displayed. Additional symbols are also plotted,
giving the flat wing {+), uniform load (x), and three term (a)
solutions. (The uniform 1load and three term solutions will be
plotted only if those sclutions have been calculated).
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Syrbcls (8) are then plotted, corresponding to solutions from the
constraint options 1,2,3, and 4, if requested. And, finally, up
to 10 symbols (8) are plotted giving the option 4 solutions from
previous design casa2s (if the current case is one of a series of
wing design cases).

After the bucket plot is generated, the NEXT FRAME key beings up
the set of current design inputs: '

70 CHARACTER TITLE OF CURRENT CASE

CMO = .0200
CLDEIN = .1000
RESTART = 2.0000
CZNSTR (1) = 1.0000
CONSTR(2) = 1.0000
CENSTR(3) = 1.0000
CONSTR(4) = 1.0000

The user may edit any of the variables on the display. If editing
is rerformed, the wing design case may then be re-executed when
the NEXT FRAME key is again depressed, which generates the menu:

FN KEY 1 EXECUTES NEXT CASE
FN KEY 55 CALCULATES ECITED DESIGN POINT

If key 55 1is selected, the program returns to the wing
optimization overlay, and recalculates the wing design for the
edited design inputs. If key 1 is selected, the program continues
to the next statement in the normal execution grocess.

When the wing design case is completed, and key 1 is selected, a
final cption menu is displayed:

FN KEY 1 TERMINATES WING DESIGN PROGRAM EXECUTION
FN KEY 55 KEADS NEXT DATA CASE

The purpose of this choice is to permit the user tc abort a series
of wing design input cases once the desired wing design has been
oktained.

Lift Analysis Module

Graghics options provided in the analysis module consist of:
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o] Display and editing of wing twist array

o Editing of configuration angle of attack, and canard and
horizontal tail setting (if used)

o Editing of Mach number, and inputs SYMM, WHUP, and
ANYB®D

o] Display of wing pressure coefficients and fuselage
upwash

o Display of force coefficient summary

The initial menu seen is:

FN KEY 1 DISPLAYS WING TWIST (DEG) VERSUS SPAN
FN KEY 2 EDITS WING TWIST ARRAY

FN KEY 3 EDITS CANARD ANGLES OF ATTACK

FN KEY 4 EDITS SYMM, WHUP and ANYB@&D

FN KEY 55 RESUMES EXECUTION

The user selects the function key associated with the task
desired, noting the following conditions:

1. If function key 1 is selected and nc twist array was
input, no plot will be generated, and the user will be
required to select another function Key.

2. If function key 2 is selected, the variable TWISTN (the
current number of twist angles in the array ATWIST) and
the ATWIST array are displayed. If entries are added or
deleted in ATWIST, a corresponding change must be made
in TWISTN.

3. If function key 3 is selected, the variable ALPN ({the
current number of canard angles of attack in array TCA)
and the TCA array are displayed. If entries are added
or deleted 1in TCA, a corresponding change must be made
to ALPN.

When key 55 is selected, the analysis module ccntinues execution,
halting with the menu, '

FN KEY 1 DISPLAYS UPWASH VERSUS PERCENT CHORD

FN KEY 2 DISPLAYS UPWASH VERSUS PERCENT SEMI-SPAN

FN KEY 3 DISPLAYS WING PRESSURE VERSUS PERCENT CHORD

FN KEY 4 DISPLAYS WING PRESSURE VERSUS FERCENT SEMI-SPAN

FN KEY 55 KRESUMES EXECUTION
which provides the display options indicated.

Selection of keys 1 through 4 brings ur cne of the following
secondary menus:

FN KEYS 1 THRU 21 IDENTIFY SEMI-SPAN PERCENT
FN KEY 55 DISPLAYS PROGRAM OPTION MENU

262



FN KEYS 1 THRU 11 IDENTIFY PERCENT CH@RL
FN KEY 55 DISPLAYS PROGRAM OPTION MENU

FN KEYS 1 THRU 41 IDENTIFY SEMI-SPAN PERCENT
FN KEY 55 DISPLAYS PROGRAM OPTION MENU

FN.KEYS 1 THKU 20 IDENTIFY PERCENT CHORL
FN KEY 55 DISPLAYS PROGRAM OPTION MENU

If no fuselage was input, function keys 1 or 2 will produce no
respcnse. Key 55 returns to the primary menu.

Upcon resumption of the analysis calculations, program FINISH is
entered which halts with the menu:

FN KEY 1 DISFLAY DRAG DUE TO LIFT PROGRAM RESULTS AND
EDIT NEXT HORIZONTAL TAIL ANGLE
FN KEY 55 RESUMES EXECUTION

If key 1 1is selected, the drag summary table is

printed
(illustrated with typical values):

70 CHARACTER TITLE FOR CURRENT CASE

MACH NUMBER = 2.70
CONFIGURATION ALPHA = 0.00
CANAKD ALPHA = 0.00
HORIZONTAL TAIL ALPHA = 0.00
CL  CD (OFF) CM (OFF) CD (ON) CM (ON)
.00 .000551 .00801 .000645 . 00598
.01 .000451 .00677 .000525 . 00474
.02 .000480 .00554 .000533 . 00351
.18 .018392 -.01428 .018121 .01627
.19 .020603 -.01548 .020311 .01751
.20 .022942 -.01671 .022639 .01874

NEXT HCRIZONTAL TAIL ALPHA (TEALP) = 1.50

In the table, the ({otf) and (on) refer to nacelles. Canard alpha
and hcrizontal tail alphas are not printed if no canard or
horizcntal tail is present.
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It 1is possible to trim the configuration ky the proper selection
of hcrizontal tail angle. If there will be another horizontal
tail angle, 1its value is indicated as shown. The value may be
edited by typing THALP = XXX RETURN E¢M. Key 3 (NEXT FRAME) will
then resume execution.

A broader editing capability for altering the calculation segquence
is enabled by the next menus to appear. The grimary menu sets up
the choice:

FN KEY 1 ALLOWS USER TO VIEW AND EDIT MACH NUMBER,
CONFIGURATION ALPHA AND CANARD ALPHA, FOR
CUREENT AND NEXT EXECUTICON CYCILE

FN KEY 55 RESUMES EXECUTION

Selection of key 1 displays the current Mach number, configuration
alpha and canard -alpha. In addition, it displays the next
parameter in the cycle to change, which may be edited by the user
(typical values are shown):

CUREENT MACH NUMBER = 2.14
CURKENT CONFIGURATION ALPHA = 1.70
CURRENT CANARD ALPHA = .50
NEXT CANAED ALPHA (CAN) = .95
NEXT CONFIGURATION ALPHA (C@N) = 1.87
NEXT MACH NUMBER (XMCH) = 2.30

The program execution sequence is canard alpha loop, configuration
alrha loogp and Mach number loop, 1in that order. When the
individual loops are complete, the words CURRENT and NEXT are
replaced with IAST.

The user has the option of editing the variables CAN, C@ON and XMCH
when they appear on the screen.
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